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OTHECTH:

1. Ilean ocBoOeHHS AUCIHUILINHbI

K ocHOBHBIM HeJIAM OCBOCHHA NUCLHMITIIMHBI «BpIc1Ias MaTeMaTHKay ciaenyer

BOCIMTAHUE y CTYJIEHTOB O0IlIEel MaTEMaTUUECKOMN KYJIbTYpHI;
NpUOOpPETEHUE CTYJEHTAaMH HIMPOKOTO Kpyra MaTeMaTH4YeCKUX 3HaHU,
YMEHHU U HaBBIKOB;

pa3BUTHE CHOCOOHOCTH CTYACHTOB K HHAYKTHUBHOMY H JIAYKTHUBHOMY
MBIIIJICHUIO HAPSLY C Pa3BUTHEM MaTEMaTU4YECKON UHTYULINN;

YMEHHE CTYJIECHTaMH pPa3BUBaTh HABBIKM CAMOCTOSTEIBHOIO HW3Y4YCHUS
yueOHOM M HaydyHON JUTEpaTrypbl, COAEpKallell MaTeMaTH4YecKue
CBEJICHUS U PE3YJIbTAThI;

IIOArOTOBKY  CTYA€HTOB K  JEATEIIbBHOCTM B  COOTBETCTBUH  C
KBAIM(UKAIIMOHHOM  XapaKTepUCTUKOW HMH)KEHepa, B TOM  YHCIE
(opMupOBaHHE YMEHHUH UCIOJB30BaTh OCBOEHHBIE MaTEMaTHYECKHE
METO/IbI B TPO(PECCHOHAIBHOMN NEATENBHOCTH.

K ocHOBHBIM 3agadyaM OCBOCHHA AHMCHUIIIIMHBI «BpIcIass MaremaTuka
CIeayCT OTHECTU:

OCBOCHHME CTYJCHTaMU OCHOBHBIX TOHSATHH, METOAOB, (OPMHPYIOIIUX
OOIIyI0 MaTeMaTHYEeCKYI0 IOATOTOBKY, HEOOXOIUMYIO IS YCIIEITHOTO
pEIICHUS IPUKJIATHBIX 3a7a9;

dbopMmupoBaHre y CTylIeHTa TpeOyemoro Habopa KOMIIETCHITUH,
COOTBETCTBYIOIIUX €0  CICIUAILHOCTH M OOECICUUBAIOIIUX  €r0
KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

2. MecTo nucuuiinHbl B cTpykType OOII cneunanaurera

JucuuminHa «Bpiciias MaTeMaThKa» OTHOCUTCS K 0a30BoM yactu Oyioka Bl.
Ee uzydenue obecrneynBaeT u3ydeHUE TUCIUILIAH:

B Ob6s3amenvron yvacmu:

¢u3nKa B IPOU3BOJICTBEHHBIX U TEXHOJOTUYECKUX MPOLIECCaX;
TEOpeTUUeCKasi MEXaHUKa,

CTaHJAPTHU3AIMS U CePTU(PHUKAIUS TIPOU3BOCTBA HOBOM MPOIYKIINH,
I'UIPOITHEBMOABTOMATHKA U THIPOIPUBOJ;

UH(GOPMaLMOHHBIE TEXHOJIOTUH;

COTIPOTUBIICHUE MATEPUAJIOB,;

OCHOBBI TEOPETUUECKUX U HKCIIEPUMEHTATILHBIX UCCIIEI0BAHUI

B yacmu, ghopmupyemou yuacmuukamuoopazoeamenbHulx OMHOUEHUT
HAJE)KHOCTb U JJMAarHOCTHKA TEXHOJOTUYECKUX CUCTEM;
AIIEKTPOXUMHUYECKHUE U IEKTPOYU3NUECKHUE METOIbI 00pabOTKH;



3. IlepevyeHn MIaHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO IUCHUILIUHE,
COOTHECEHHbIE ¢ MJIAHUPYEMbIMH Pe3yJIbTATAMHN 0CBOEHUSI 00Pa30BaTeJbLHOI
NpOrpaMMbl

B pesynbTare OcBOEHUS IUCUUIUIMHBI y OOydaromuxcs (GpopMHpyrOTCs cie-
IYIOIIMe KOMIETEHIMU U JAOJKHBI ObITh JTOCTUTHYTHI CIEIYIOUIUE Pe3yJbTaThl 00y-
YeHMsI KaK 3Tarn (POpMHUPOBAHUS COOTBETCTBYIOUINX KOMITETEHITHIA:

Kon B pe3yabTare ocBOeHus1 00pa- IlepeyeHb NIaHNUPyeMbIX Pe3yJbTATOB
KoMnerenuun 30BaTeJIbHOM MPOrpaMMbl 00y4YeHus M0 TUCUMUILINHE
0o0y4yaronuiics 10JKeH 00J1a-
AaTh
YK-1 Cnoco0eH OCyIIECTBIATh MO- | 3HATH:
UCK, KDUTHYECKHN aHalM3 M | ¢ ¥ TOHMMATh IPOOJIEMBI CaMOPA3BUTHS U
cHHTe3 HH(OpMalMM, IpPHME- | caMOpealu3aldy 4YeoBeKa B 00J1acTH Ma-
HATh CHCTEMHBIM IMOIXOM UL TEMAaTHUKHU M TCXHUYCCKMX HAYyK
pelIeHys IOCTAaBICHHBIX 331a4 | yMeTh:
® JICIIOJIB30BaTh IOJYYEHHBIE 3HAHUA IS
Pa3BUTHUS CBOETO TBOPUYECKOTO NOTEHIMAIA
BJIA/I€Th:
MeTOJlaMU anreOpbl, MaTeMaTUYECKOro aHa-
au3a, Teopuu AudQepeHnnanbHbIX ypaBHe-
HUW, BEPOSTHOCTHO-CTATUCTUYECKUMHU METO-
JlaMU, MCIOJb3ysl HAKOIUJICHHBIM TBOPYECKUU
MOTEHLIMAN U CIIOCOOHOCTh K CAMOPa3BUTHIO B
po(heCcCHOHALHON e TEIILHOCTH
YK-6 Crnioco0eH ympaBisiTh CBOUM 3HATh:

BPEMEHEM, BBICTPAUBATh U pea-
JIM30BBIBATh TPACKTOPHUIO CAMO-
Pa3sBUTUA Ha OCHOBC IIPUHIIUIIOB
0o0pa3zoBaHus B TEUCHUE BCEH
JKHU3HU

® po0JIEMBbl CaMOOPTaHU3aAIMU M camoo0pa-
30BaHUs YeIOBeKa B 00JIaCTH MaTEeMaTHKU U
TEXHUYECKUX HAYK

yMeThb:

® JICIIOJIK30BaTh IMOJIYUCHHBIC 3HAHUS IS
Pa3BUTHs CBOETO TBOPYECKOI'O MOTEHIMAa
U JalbHEHIIero caMoo0pa30BaHUs

BJIaJI€Th:

¢ pU3MKO-MaTEeMAaTUYECKUM amnmnaparoMm, IIo-
3BOJISIIOLIUM  pellaTh NpoOJIeMbl, XapaKTep-
HBIE JUI TPO(HECCHOHAIBHON 1S TeNbHOCTH,
WCTOJIb3ysl HAKOIUICHHBIM TBOPYECKUU I10-
TEHIIMAaJ M CIOCOOHOCTh K CaMOOpraHu3a-
1M ¥ CaMOOOPa30BAHHIO

4. CTpyKTYypAa U CoAepKaHUE TUCHHUIINHBI

OO6m1ast TPy 10€MKOCTh JUCHUIUIMHBI COCTABISIET 14 3a4eTHRIX enuHull, T.€. 504
akaJeMu4eckux yaca (u3 Hux 252 gyaca — caMocTosTeNbHas paboTa CTyACHTOB).
Pazpenbr quctumumabl «BeICTias MaTeMaTHKay W3Y4alOTCS HA MEPBOM U BTO-

pPOM Kypcax.




Ha mepBoM Kypce BBIACHSIOTCS 7 3a4ETHBIX €UHUIL, TIPH 3TOM B IIEPBOM CEMe-
CTpe BBIIAEIAIOTCA 3 3a4eTHbIe eAuHUIbl, T.. 108 akagemMuueckux 4yacoB, U3 HUX Ha
ayIUTOPHBIE 3aHATUS OTBOAUTCS 54 yaca; Ha CaMOCTOSTENIbHYIO padoTy - 54 yaca,
BO BTOPOM ceMecTpe — 4 3a4eTHBIX eIuHUIIb, T.€. 144 yaca, u3 HUX /2 Yaca Ha ay-
JTUTOPHBIC 3aHATHS, /2 Yaca - Ha CaMOCTOSITEIILHYIO pabOTy CTY/ICHTOB.

Ha BTOpOM Kypce BbLACNAIOTCS / 3a4€THBIX €IMHMII, IPU ITOM B TPETHEM Ce-
MECTpE BBIACISIIOTCS 5 3a4eTHBIX eAuHuIl, T.¢. 180 akajgeMuueckux 4acoB, U3 HUX Ha
aynutopHbie 3aHsaTHs oTBoauTCs 90 4acoB; Ha caMOCTOSTENBHYIO padoTy - 90 yacos,
BO BTOPOM CE€MeCTpe — 2 3aUeTHBIX SIUHUIIBI, T.€. /2 aKaJIeMUUECKUX Yaca, U3 HUX Ha
ayJIMTOPHBIE 3aHSITHS OTBOAUTCS 36 4acOB; HA CAMOCTOSITEIHHYIO paboTy - 36 4acos.

IlepBblii cemecTp: ey —3 4aca B HeAemO (54 yaca), IpakTUYECKUE 3aHs-
Ths — 2 yaca B Heaemo (36 yacoB), GopmMa KOHTPOJIS - IK3aMEH.

Bropoii cemecTtp: nexiuu - 2 yaca B Heaenmo (36 4acoB), MPaKTUYECKUE 3aHS-
TUS — 2 yaca B Heaemo (36 gacoB), popmMa KOHTPOJIS - SK3aMEH.

Tperuii cemectp: nekuu — 1 yac B Heaemo (18 wacoB), mpakTudecKue 3aHs-
TUS — 2 yaca B Heaemo (36 yacoB), popMa KOHTPOJIS - DK3aMEH.

YerBepThlii cemecTp: nekuuu —1 gac B Hepento (18 uacoB), mpakTHueckue
3aHsITHS — 1 ac B Henento (18 wacoB), dhopma KOHTPOJIS - DK3aMEH.

CTpykTypa M coJepKaHue TUCITUTUINHBI «BhICIIas MaTeMaTuka» Mo CpoKaM U
BUJIaM paboThl oTpakeHsl B [Ipunoxenun 1.

Coneprxanue pa3iesioB JUCHMILIHHbBI
IlepBbIiii cemecTp
BBenenue
[Ipenmer, 3agaun v cosiepKaHue TUCUUIUITMHBL. OCHOBHBIE 3Talbl PA3BUTHS JUCIUII-
muHbl. CTpyKTypa Kypca, €ero MECTO U pOJib B TOATOTOBKE CIEUUAIIACTA, CBSA3b C IPY-
TUMHU JUCHUIIJIMHAMU.

Paszneu 1. DieMeHThI JIMHEHHOH aJIre0pbl

Tema 1.1. MaTrpuubl U onpeaeJuTe 4.

[Tonarue marpunsl. Buael matpun. JleicTus Hax matpunaMu. Onepannn Haj
MaTpUIAMHU U UX CBOMCTBa. OmnpenenuTenu, ux CBOMCTBA U BbluUcCieHUA. [ToHATHA
MHUHOpPA U aJIreOpanyeckoro JOMOJHEHMs. Pa3nokeHue omnpeaenuTelis Mo 3JIeMeH-
TaM CTPOKH WJIH CTOJIONA. Beruuciaenue onpeaeauTenei pa3anyHoro nopsiaka.

Tema 1.2. O6paTHass MmaTpuua.

OOpaTHast MaTpulla U aJIFOPUTM €€ BBIUMCICHMs. DJeMEHTapHbIEe Mpeodpas3o-
BaHMs MaTpull. lIpuBeneHre MaTpULBl K JUAarOHAJIbHOMY WIH TPalelUeBUAHOMY BU-
ny. MarpuuHas ¢opMa 3aIUCH CHUCTEMBbl JIMHEWHBIX alreOpanvyeckux ypaBHEHUI.
Panr matpuiis!.

Tema 1.3. Pemenne cucremM JJUHEHHBIX ajiredpanveckux ypaBHeHHUId.

CucteMbl JIMHEWHBIX aIreOpandyecKuX YpaBHEHHI, OCHOBHBIE MOHSATHUS pelle-
HUS, COBMECTHOCTH M HECOBMECTHOCTH CHCTEMBI. PellleHre cucTteM JINHEWHBIX ypaB-
HeHuit metogoM Kpamepa, metomom obOpaTHoit MaTpuilsl, MmetogoMm ["aycca. Teopema
Kponekepa — Kanemm. Pemienre npon3BoJIBHBIX CUCTEM JIMHENHBIX YPABHEHUN Me-
ToaoM ['aycca. Pemienre o THOPOAHBIX CUCTEM JINHEMHBIX YPAaBHEHUM.



Pa3nen 2. JieMeHThI BEeKTOPHOM are0pbl

Tema 2.1. Jlunelinple omepanud HaJ BEKTOpaMU, UX CBoMcTBa. JIMHEHHBIE
KOMOMHAIIMU BEKTOPOB. JIMHEHAs 3aBUCUMOCTh U HE3aBUCUMOCTH BEKTOpPOB. bazuc
CUCTEMBbI BEKTOpOB. Pa3znoxenue BekTopa no 0asucy.

Tema 2.2. CkansipHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHUSI BEKTOPOB, UX
CBOKMCTBA. YCIIOBHUS OPTOTOHAJIBLHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTO-
POB.

Tema 2.3. Jluneiinbie npocTpanctBa. basuc. [IpeoOpazoBanre maTpuilbl Ju-
HEWHOTO orepaTopa mpu mepexonae ot 6asuca k 0azucy. CoOCTBEeHHBIC 3HAYEHUS U
COOCTBEHHBIC BEKTOPHI MATPHIIHI.

Pa3nesn 3. KpuBbie BTOPOro nopsiika

Onnwurc, mapaboiia, runepOoa, uX CBOMCTBA U ypaBHeHHs. OO1iee ypaBHEHUE KpU-
BOW BTOpOro nopsaka. [IpuBenenne ypaBHEHHUS] KPpUBOW BTOPOrO MOPSIAKA K KAHOHHU-
4eCKOMY BH1y. BBIHOCHTCH HA CAMOCTOSITEJIbHYI0 Pa00Ty CTYJAEHTOB.

Pa3nena 4. KommjieKcHBIE YHCJIa U MHOTOYJIEHBI

@opMbI 3amucH, ONEepali HaJl KOMIUIEKCHBIMU yuciamMu. Popmyina Myaspa. Pas-
JI0’KE€HHWE MHOTOWIeHa Ha MHOXuUTEeIU. OCHOBHAs Teopema ajreopsbl.

Pasznea 5. DieMeHTHI MATEMATHYECKOI0 AaHAJIN3A

Tema 5.1. YucnoBas mnocnenoBarelbHOCTh. [Ipenen 4mciioBoi MocieaoBa-
TEIBLHOCTU U ero cBoiicTBa. OyHkuus. [Ipenen pynkuru. OCHOBHBIE TEOPEMBI O Mpe-
nenax ¢yHkuuu. IlepBoiit u BTOpoil 3ameuatenbHbie npezenbl. CpaBHeHHE OecKo-
HEYHO MaJbIX M OECKOHEYHO OOJIBIINX BEIWYWH. DKBUBAJICHTHBIE OCCKOHEYHO Ma-
JIbI€ BEJTUYUHBI.

Tema 5.2. HenpepbIiBHOCTh (YHKIIMI B TOYKE M HA IPOMEXKYTKe, TOUKHU pas-
peiBa QyHKIMU, UX Ki1accudukamus. ACUMOTOTH Tpaduka GyHKINUU, UX Kiaccudu-
Kalusi, yCJIOBUS CYIIECTBOBAHUS, METObI HAXOXKICHUS.

Tema 5.3. IIpousBoanas pyHkiuu. ['eomeTpuyeckuii 1 MEXaHUYECKUN CMBICT
npousBoaHou. IIpaBuna guddepenurpoBanuss U GopMysibl BHIYUCICHUS MPOU3BO/I-
HbIX. TabnMila MPOM3BOJHBIX OCHOBHBIX 3JIEMEHTapHbIX (QYHKUMU. Bblumcienue
MPOU3BOAHBIX (PYHKIMMN, 3aJAHHBIX PA3IMYHBIM 00pa3oM.

Tema 5.4. [luddepenman. IlpousBoansie u auddepeHunansl BbICIIMX MO-
psankoB. [IpubimxeHHbIe BEIYUCIICHUS C TTIOMOIIIbIO JuddepeHnanos.

Tema 5.5. PackpbiTue HeonpeaeneHHoCcTel paznuyHoro tuna. [Ipasumio Jlonu-
tansi. opmyna Teitnopa. Pa3noskeHns 0CHOBHBIX 3JIEMEHTAPHBIX (QYHKIHMA 110 Qop-
mysie Maknopena. [IpuGnmkeHHble BBIYUCICHHSI ¢ TOMOIIIBI0 (hopmysl Telnopa.

Tema 5.6. OcHoBHbIE Teopembl AuddhepeHITnaTILHOT0 NCYUCIeHs. MOHOTOH-
HOCTb (DYHKIMH, S3KCTpeMyMbl. HeoOX01uMBble U IOCTATOUHBIE YCIOBUS MOHOTOHHO-
CTH, JIOKaJbHOTO H3KCTpemyMa. MHTepBajibl BBIMTYKIOCTH W BOTHYTOCTH Tpaduka
GyHKIMH, TOUYKH TIeperuoa.

Tema 5.7. OOmas cxema ucciaeaoBaHus GyHKIIMU U TOCTPOCHUS ee rpaduka.
CpoiicTBa (hyHKIIMI, HENIPEPBIBHBIX HA OTpe3ke. Hanbospliee 1 HauMeHblIee 3Have-
HUA (PYHKIIMM Ha OTpE3KeE.



Bropoii cemecTp

Paznen 6. ludpepennuanbHoe ucunciaeHne PyHKUNN HECKOJIbKHUX MePeMeHHbIX

Tema 6.1. ®yHKIUSA HECKOIBKUX NepeMeHHbIX. [Ipenen m HempepbIBHOCTD.
OcHOBHBIE CBOWMCTBa HeNpepbIBHBIX (GyHKIMN. YacTHble Tpou3BojiHbIC. [l0THBIM
muddepennan. [IpousBoaHbIe CIOXKHON (DYHKIIMU HECKOJIBKUX MEpeMeHHbIX. Ya-
CTHBIC TIPOU3BOHBIC U MU PepeHInansl Beicux nopsakoB. Teopema IlIBapiia.

Tema 6.2. [IpousBoanas no Hampasienuto. ['paguent. KacatenbHas kK KpuBOil.
KacarenpHas miockocTb U HOpMaib K moBepxHocTH. Dopmyna Teinmopa. DkcTpe-
MyM (QYHKIIMH HECKOJIBKUX TMepeMeHHBIX. HeoOXoammbie M TOCTATOYHBIE YCIOBUS
IKCTpEMyMa.

Paznen 7. UHTErpajbHOE HCYUCIEHHE

Tema 7.1. IlepBooOpa3nas. Heonpenenenusiii mHTErpan u ero cBoiictea. Tao-
JMIA UHTETPAJIOB OT OCHOBHBIX 3JIEMEHTApHBIX PyHKIMIA. MeToa HenocpeacTBEHHO-
IO UHTETPUPOBAHUS.

Metoa MHTErpUpOBaHUSl € MOMOIIBIO 3aMEHbI IEPEMEHHOM, MMOJBEICHUEM 0] 3HAK
muddepenurana. MeTo HHTErPUPOBAHUS IO YACTSIM.

WNuTerpupoBaHre pallMOHAIbHBIX Ap00Oei, HHTErPUPOBAHUE HEKOTOPBIX BHJIOB Hppa-
[IUOHAJILHBIX U TPUTOHOMETPUUYECKUX (PYHKIIHM.

Tema 7.2. 3agauu, NpUBOJAIINE K MOHITHIO ONpeNeNeHHOTro nHTerpana. Or-
pPEIEJICHHBIN UHTErPAJ, €r0 CBOKWCTBA. Y CIOBUS MHTErpupyemoctu. Murerpan ¢ ne-
pEMEHHBIM TipesenioM uHTerpupoBanusa. @opmyna Herotona — JlehOnuna. 3amena
IIEPEMEHHO B OIPEACIICHHOM UHTErpalle.

IIpunoxeHus OoNpeneNeHHOro0 HHTErpaja B FEOMETPUNA U MEXAHUKE (BBIYMCIIE-
HUE IUIOIAJeH MIOCKUX (HUTYp, IIIUHBI KPUBOU, 00BEMOB.

Tema 7.3. HecoOCTBeHHBIE MHTETpaNBl TIEPBOTO W BTOPOro pojaa (mo 6ecko-
HEYHOMY NMPOMEXYTKY, OT HEOIPAHUYEHHBIX (PYHKUMU HAa KOHEYHOM MPOMEXKYTKE),
WX CBOWCTBA.

Tema 7.4. 3anauu, NpUBOAAIIME K MOHATUAM KPAaTHBIX U KPUBOJIMHEWHBIX WH-
TerpajioB. JIBOMHOW U TPOMHOW UHTETPajbl, UX CBOMCTBA. BhIunCleHne ABOWHBIX HH-
TErpajioB MOBTOPHBIM MHTETPUpOBaHHEM. [IpuiIoKeHns KpaTHBIX MHTErPAJIOB B I€0-
MEeTpUH U MexaHuke. OnpeerneHue KpUBOJIMHENHBIX UHTErPajoB MEPBOIO U BTOPO-
ro poja, WX CBOWMCTBA U BBIYUCIICHUSI.

Paznen 8. UncioBble 1 PyHKIUOHAJIbHBIE PSI/AbI

Tema 8.1. Yucnossle psaapl. CxoqumocTs U cymma psiga. HeoOxoaumoe ycio-
BHUE cXoauMOCTH. JlelicTBus ¢ psanamMu. CBONCTBA YHMCIOBBIX PANOB. 3HAKOIIOIOXKU-
TeabHble psaabl. ['apMoHnueckuii psaa. IlpusHaku cpaBHEHHS.

Mertoapl uccnenoBaHus CXOAWMOCTH MOJIOKUTEIBHBIX PsNOB: IpU3HAKKA Jla-
namoepa, Komu, naterpansubiid npuzHak Komm.



Tema 8.2. 3nakouepenyrommecs psasl. [Ipusznak JleiiOnuima. AGcomroTHas U
YCIIOBHAsI CXOJUMOCTh 3HAKOTIEpeMEHHBIX psiaoB. O000IeHHbIe Tpu3Haku JanamoOe-
pa u Komnu.

Tema 8.3. Crenennble psabl U UX cBoiicTBa. Teopema AGens. MHtepBan u pa-
auyc cxonumoctu. JuddepeHuupoBaHiue 1 MHTETPUPOBAHUE CTEIICHHBIX PSIOB.

Tema 8.4. Psanapl Teisiopa u MakiiopeHa. Y cioBue pazioKUMOCTH (YHKIIUU B
psan Teiinopa. Pasznoxenue Hekotopbix QpyHkiui B psan Teinopa. [lpumenenue cre-
MIEHHBIX PSAOB B IPUOTMKCHHBIX BEIYUCICHUSX.

Tpernii cemecTp
Pa3znen 9. O0bikHOBeHHBbIEe TUd epeHATbHbIE YPABHEHUS

Tema 9.1. Tuddepennuansupie ypaBHEHUS MEpBOTO nopsiika. Beenenue. 3a-
Ja4du, npuBoJALINe K TuddepeHnalbHbBIM ypaBHEHUSM MEPBOro nopsaka. GopMel
3amucu auddepeHnuansHoro ypaBHeHus 1-ro mopsaka. OCHOBHBIE TTOHSTHS OOBIK-
HOBEHHBIX JU((epeHInaIbHbIX YpaBHEHUN nepBoro mnopsaka. IlocranoBka 3amaun
Komm. Teopema cyiiecTBOBaHUS M €QUHCTBEHHOCTH pemeHus. OOliee U 4acTHOe
penieHus, oOmMii U YacTHBIA MHTErpaibl. ['eoMeTpuyecKkuili CMBICH OOIEro WHTE-
rpana.

VYpaBHEHUs C pa3leisIOIMMUCI TEPEMEHHBIMH, OJHOPOJHBIE AuddepeHun-
aNbHbIC YPABHEHUS, YPABHEHMS B TIOJHBIX AuddepeHnnanax.

JIunenHble A.y. epBOro mopsiaka U ypaBHeHus bepHyiuu. Pemenue nvnen-
HBIX YPAaBHEHHM METOJOM BapHalllU MMPOU3BOJIBHOU ITOCTOSHHOM, METOAOM IIPOU3BE-
nenuit bepuynnu. Pemenne ypaBHeHuii B HessBHOU opme.

Tema 9.2. [luddepenimanbaple ypaBHEHUS BBICIITUX TOPIKOB. DOpMBI 3a1u-
cu nuddepeHnmranbHoro ypaBHeHus N-ro nopsiaka. O6miee u yactHoe pemienus. [o-
craHoBKa 3amaun Komwu, xpaeBoi 3amaun. MHTErpupoBaHue METOIOM NOHUKEHUS
HopsJIKa.

Tema 9.3. JIuneiinsie ogHOpoaHBIE MU depeHIaTbHBIE YPaBHEHHS N — TO TI0-
psaaka. OOmue CBOWMCTBA PEIICHUH JHMHEWHBIX OJHOPOJHBIX AU(depeHIraIbHbIX
ypaBHEHUH N — ro nopsjaka. Teopema o CTpyKType OOIIEero pereHus: Takux ypaBHe-
Hui. IloHatne ¢QyHAAMEHTAIBHOW CHCTEMbI PELIEHUN JIMHEWHOIO OJHOPOIHOIO
g depeHInanbHOTO ypaBHEHUSI N — o MOPSAIKA, €€ MOCTPOCHUE ISl YPABHEHUH C
MOCTOSIHHBIMUA KO3 (ULIMEeHTaMH. XapaKTepUCTUUECKOE ypaBHEHHE. Bu 4acTHBIX
pELIeHUI TMHEHHOTO OJTHOPOAHOTO AU (hEepeHInaTbHOTO ypaBHEHUS N — TO MOPsIIKa
B 3aBUCUMOCTH OT BHJIa KOPHEN XapaKTEpUCTUUECKOTO YPABHEHMUS.

JIuneiinble HeoIHOPOAHbBIE MU (epeHIIMATbHBIE YPaBHEHUSI N — o MOpsJIKa C
HOCTOSTHHBIMU KO3 duienramu. Teopema o CTpyKType OOIIEro pelIeHUsl TaKuX
ypaBHEeHUH. MeToa noadopa 4acTHOTO peuieHust (METOl HEeOoNpeaeaeHHbIX K03pPu-
[IUEHTOB) JJIsl Pa3JINYHBIX CIIELUAJIbHBIX BUA0B IPABON YAaCTH.

JIuneiinble HeoTHOPOAHBIE MU (epeHIIMATBHBIE YPAaBHEHUSI BTOPOTO MOPsIIKa.
Meroa Bapualy MPOU3BOJIbHBIX MOCTOSIHHBIX.

Tema 9.4. Kpaesbie 3a1aun. 3anaun Ha COOCTBEHHBIE 3HAUCHUSI.

Tema 9.5. Pemenue auddepeHnnanbHblXx ypaBHEHUN ¢ MEPEMEHHBIMU KO3 (-
¢bunuentamu AuddepenunanpHoe ypaBHeHue Diinepa. [I[pumeHeHne cTeneHHbIx psi-
JI0B K MHTETPUPOBAHUIO T PepeHIINaIbHBIX YpaBHEHUH.



Tema 9.6. Cuctembl 0OBIKHOBEHHBIX AU PepeHIInanbHbIX ypaBHEeHI. OCHOB-
Hble moHATHS. HopMmasnbHble CUCTEMBI JIMHEWHBIX OJHOPOAHBIX W HEOAHOPOIHBIX
muddepeHuranbHbIX ypaBHEHUN. PereHue JTUMHEHMHBIX OJHOPOIHBIX W HEOIHOPO/I-
HBIX CHUCTEM OOBIKHOBEHHBIX NU(PPEpeHIINaNbHBIX YPAaBHEHUN C MOCTOSHHBIMU KO-
s purueHTamu.

Tema 10.6. Pemienue nuuelHbIx qud@epeHIInanbHbIX YpaBHEHUH ¢ TTOCTOSH-
HBIMU KO3(PPUIIMEHTaMH U CHCTEM OTICPAIIMOHHBIM METOJO0M. DJIEMEHTHI Olepaliu-
OHHOT'O UCUUCIICHUSI.

Tema 11.6. IIpuGmmkennple MeTONBI perieHus audQepeHInaIbHBIX ypaBHE-
Hui. MeTonbl mocnenoBatenbHbix npuombkenuii ([Tukapa) u Ditnepa uHTErpUpOBa-
Husa quddepeHnnanbHbIX ypaBHEHUN mepBoro mnopsaka. [IpubnuxeHHbie aHATUTH-
YECKHUE METOIbI pelieHus TudpepeHiraibabX ypaBHeHnid N-ro nopsaka (byoHnosa —
lNanepkuHa, HAMMEHBIITUX KBAJPATOB, KOJUIOKALIMH).

YerBeprhlil ceMecTp
Pa3nen 10. Teopusi BeposiTHOCTEi#

Tema 10.1. BBegenwe. DnemeHThl KoMOWHaTOpuKHU. I[IpaBmima cymMmbl u
npousBeneHuss komOuHatopuku. CoeauHeHus (pa3MellleHHUs, MEePEeCTaHOBKH,
COUYETaHus).

[Ipeamet Teopumn BeposTHOCTeH. Buabl cinydaiinbix coObiTuii. Kiaccuueckoe,
CTaTUCTUYECKOE U TEOMETPUUYECKOE OIPEICICHHS BEPOSITHOCTH MOSBIECHUS COOBITHS.

Tema 10.2. Anreb6pa coObiTuii. TeopeMbl CIOXKEHUS BEPOATHOCTEH ISt
HECOBMECTHBIX M COBMECTHBIX COOBITHH, TEOpPEMbl YMHOXEHUS BEPOSITHOCTEH IUIs
3aBUCUMBIX M HE3aBUCHMBIX COOBITHH. DOpMyIbl MOITHOW BEPOATHOCTH, belieca u
bepnymm. JIokanebHas u uHTErpanbHas Teopemsl Jlamaca.

Tema 10.3. Cayuaitaeie BenuuuHbl. IloHATHE 3aKoHA pacmpeeieHus Iuc-
KPETHOM Cly4yallHOM BEJIMYMHBI U CHOCOObI ero onucaHus. OCHOBHBIE 3aKOHBI pac-
npeaeeHus JUCKPETHOW CIydailHOM BEIMYUHBI (TUIIEPreOMETPUUECKUM, OMHOMU-
anbHbIN, pacnpeneneHue Ilyaccona).

Tema 10.4. YucioBble XapaKTEPUCTUKH AMCKPETHBIX CIIyYailHBIX BEJIWYMH.
MaremaTndeckoe 0KUIJAHUE U JUCIIEPCUS CIyYaHbIX BEJIMYHMH, UX BEPOSTHOCTHBIN
CMBICJI M CBOMCTBA.

Tema 10.5. HenpepsiBHble cnyuaiiHpie BennuuHbl. MHTeTpanbHas (yHKIWSA
pacnpenenenus. [InotHocTh BeposiTHOCTEH. CBA3b MEXAY MHTETPAIbHON (DyHKIIHEH
pacrpeneneHrs U MIOTHOCThI0 BEPOATHOCTEH. MaTeMaThuueckoe OKHUJIaHWE W JIUC-
MEePCHUs HEMPEPHIBHOM CITyYalHOW BEJIMYMHBI.

OCHOBHBIE 3aKOHBI PaCIpPEACIICHUSI HENPEPBIBHBIX CIyYallHbIX BEJIWYUH. PaB-
HOMEPHBIN, MMOKA3aTEIbHBIN 3aKOHBI. HOpMalibHBINM 3aKOH pacupenesicHus. Beposit-
HOCTh TONAJaHUsI HOPMAJIBHO PACIpPEICICHHON CIy4YalHOW BEJIWMYMHBI HA MPOU3-
BOJIbHBIM KOHEYHBIM UHTEPBAJI, HA HHTEPBAJl, CAMMETPUYHBIA OTHOCUTEIBHO CpEIHE-
ro 3HauyeHus. [IpaBuio Tpex curm.

Tema 10.6. IIpenensusie Teopemsl Teopun BeposiTHocTeill. HepaBenctBo Ye-
osimeBa. Teopema YeOrbrmeBa. Teopema bepuymmu. [lenTpanpHas npeaenbpHas TEO-
pema.



Pa3zngen 11. MaTtemaTnueckasi CTATHCTUKA

Tema 11.1. OcHoBHBIE 3aa4yd MaTeMAaTHYECKOW CTATUCTUKU. BBIOOpOUYHBII
Meroa. 'eHepasibHasi COBOKYMHOCTb M BbIOOpKa. Tumbl BeIOOpOK. CTaTUCTHYECKOE
pacnpeneneHue BbIOOpkU. [locTpoeHue smmupuueckoil (PYHKIUU pacrpeesieHus
BBIOOPKH, MTOJIMTOHA U TUCTOTPAMMBI OTHOCUTENBHBIX YaCTOT.

Tema 11.2. TodeuHble OIEHKH IMapaMeTPOB pacrpenencHus. TpeboBaHusd K
OLIEHKaM: HECMEILEHHOCTh, COCTOSTENbHOCTb, 3 (dekTruBHOCTh. BhiOopouHas cpen-
Hsis1. BeiOOopouHas u ucnpaBieHHas JUCIEPCUHU. Y IPOUICHHbIE METO/bl pacyeTa cTa-
TUCTUYECKUX XapaKTEPUCTUK BHIOOPKHU.

HNuTepBanbHble OUEHKU. JlOBEpUTENBHBIA HWHTEpPBAN I MAaTEMATHYECKOTO
O’KMJIAHUSA IPU U3BECTHOM CPEAHEM KBAJPAaTHUUECKOM OTKIIOHEHMH. Pacmpenenenue
CreronenTa. JloBepuTeNbHBINA HHTEPBAJ JJI BBIOOPOYHOM CpeHEN TPH HEM3BECTHOM
CpeHEM KBaJpaTHYeCKOM OTKJIOHeHUH. Ciiydail Manoi BHIOOPKHU.

Tema 11.3. IlpoBepka mpaBaONOA00OMs CTATUCTUUYCCKUX THMOTe3. [loHATHS
CTATUCTUYECKON TUIOTE3bl (ITPOCTON M CIOKHOM), HYJIEBOM U KOHKYPUPYIOIIEH T'H-
MOTE3bl, OMKOOK MEPBOTO U BTOPOrO pOJA, YPOBHS 3HAYUMOCTH, CTATHCTHYECKOTO
KpUTEpUS, KPUTUUECKON 00JacTH, 00JacTH NPUHATHS TUNoTe3bl. Kputepuii Xz [Inp-
coHa. [IpoBepka runoressl 0 HOpMaJIbHOM 3aKOHE PACTIPEICIICHHUS.

Tema 11.4. DneMeHTH KOPPEISAIMOHHOTO M PErpecCUOHHOr0 aHaiauza. Ompe-
NIEJICHUE TMapaMETPOB JIMHEMHON CPENHEKBAAPATUUYECKOM PErpEecCUU METOJOM Hau-
MEHBIIINX KBaJIpaToB. Brruncienue BEIOOPOUHOTO KOAhDHUIIEHTa KOPPETSITUH.

5. Oﬁpa3OBaTeanue TECXHOJOTUH, IPUMCHACMBIC IIPU OCBOCHUH THCIHUILJIMHbI

Metoanka npenoaBaHus TUCIUILINHEI «BhICIIas MaTeMaTuKa» W peatn3anus
KOMIIETEHTHOCTHOTO IOJIX0J[a B M3JIOKEHUH U BOCHPHUSATHH Marepuala MperycMaT-
PHUBAIOT UCIOJIB30BAHUE CICIYIOIINX AKTUBHBIX W MHTEPAKTUBHBIX (POpM TpoBeje-
HUS TPYIIOBBIX, WHAUBHUYaJIbHBIX, ayIUTOPHBIX 3aHITUH B COUYCTAHWH C BHEAYIHU-
TOPHOU pabOTOM € 1eITBI0 POPMHUPOBAHUS U Pa3BUTHUS MPO(ECCUOHATBHBIX HABBIKOB
00yJaroImuxcs:

® 3alUTa W WHAWBHIYaTbHOE OOCYKICHUE BBIMOJHIEMBIX AITANOB PAaCYCTHO-
rpadguieckux pador;

® T[IPHUBIICYCHUE JTYUYIIUX CTYIEHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIIUX.

® [IOJIrOTOBKA, MPEICTABICHUE U O0CYXKICHUE TPE3CHTAIINN HA CEMHHAPCKUX 3a-
HATHUSX;

® OpraHu3anys U MPOBEJCHHE TEKYIIETO KOHTPOJIS 3HaHUW CTYIEHTOB B opme
0JIaHKOBOTO TECTUPOBAHMS,

® [IPOBEJCHHUE WHTEPAKTUBHBIX 3aHSATHH 10 MPOIEAYpe MOJTOTOBKH K HHTEPHET-
TECTUPOBAHUIO HA caiitax: i-exam.ru, fepo.ru;

® WCINOJBb30BAaHHE HMHTEPAKTUBHBIX (DOPM TEKYIIETO KOHTPOJS B GopMe ayau-
TOPHOTO W BHEAYJAUTOPHOTO MHTEPHET-TECTUPOBAHNS,

® HTOTOBBIIl KOHTPOJb COCTOUT B YCTHOM 9K3aMEHE 10 MAaTEMAaTHKE C YIETOM pe-
3yJIbTaTOB BBITIOJHEHHS CAMOCTOATEIBHBIX Pa0OT.
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VY aenbHbIM BEC 3aHATUN, TPOBOAMMBIX B MHTEPAKTHUBHBIX (hOpMax, onpeaeneH
[JIaBHOW 1I€JIbI0 00pa30BaTEebHONW MPOTPaMMBbI, OCOOEHHOCTHIO KOHTHUHI€HTa 00Yy-
YaIONUXCSI W COJCPKAaHWEM TUCHUILIMHBI «BbICIIas MaTeMaTHKa» W B IIEJIOM IIO
mucuuruinHe coctaisieT 30% ayauTOPHBIX 3aHATUNA. 3aHSATHS JICKIIMOHHOTO THIA
cocTaBisiroT 50 % oT 0ObemMa ayAUTOPHBIX 3aHITHIA.

[IpoBeaenue 3anstuii B 2020 — 2021 y4. roay npenycMaTpuBaEeTCS TaKKe B
Ims.mospolytech.ru Ha ocHoBe pa3zpaboraHHbIX Kadeapoir «MaremaTHKa» JIEKTPOH-
HbIX 00pa3oBaresibHbIX pecypcoB (DOP) mo BceM paszzaenaM Mporpammsl. MO JUHEH-
HOM U BEKTOPHOH anredpe, Mo MaTEMaTHYECKOMY aHalIHu3y, MO0 (YHKIMSIM HECKOJb-
KHUX NIEPEMEHHBIX, IO OOBIKHOBEHHBIM U] PepeHIInanbHbIM yPaBHEHUSM, IO TEOPUU
BEPOSITHOCTEW U MATEMAaTHUYECKOW CTAaTUCTHKE.

6. OnleHOYHbIE CPeICTBA JJIfl TEKYILIEro KOHTPOJIfA YCIeBAeMOCTH, POMEKYTOY-
HOWM aTTeCTAIMM 10 HTOTaM OCBOEHMS JMCHHUILIUHBI M y4eOHO-MeTouYecKoe
o0ecreyeHre CaMOCTOATEILHOM PadOThI CTYJACHTOB

B mporiecce oOydeHus Ha MEPBOM U BTOPOM Kypcax HMCIOJIB3YIOTCS CIETyIO-
I1e OIEHOYHBIE (POPMBI CAMOCTOSITEILHON PabOTHI CTYAEHTOB, OIIEHOYHBIE CPEICTBA
TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALNM:
B IIEPBOM CeMecTpe

- IB€ pacyeTHO-TpauyecKue padoThl.

PacueTrHo-rpaguueckasi padora Nel no JimHeiiHOM 1 BeKTOpHOM ajredpe. Kpar-
KO€ COJIEpKaHUE U 3TAIbl pPacueTHO-TpadUIeCKOi pabOThI:

Ilepswiii oman.

Pemenue cucrem JIMHEHHBIX aireOpandeckux ypaBHeHui metogamu ['aycca, Kpame-
pa 1 00paTHON MaTpPHULIBI.

Bmopoii oman.

Bexkropsl, nerictBus Haa BekTropamu. CkansipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3Be-
JIEHUS1 BEKTOPOB.

PacuerHo-rpaguueckass padora Ne2 mo MareMaTU4eCKOMY aHAJIM3Y.
Kpatkoe copeprkanue u 3Tansl pacueTHO-TpaduuecKoi pabOThI:

[Ipenen uncnoBoi nocie0BaTENBHOCTH, TIpenes (YHKIIHH.
HccnenoBanue pyHKIUMU HA HENPEPHIBHOCTD.

Brruncnenue npou3BoAHbIX QYHKIUH.

UccnenoBanue GpyHKIMU, TOCTPOCHUE TPaduKOB.

Bo BTOpOM cemecTpe
- TpU pacueTHO-Tpaduyeckue padoThl.

PacuerHo-rpapuueckasi padora Ne 3 mo pyHKIUSAM HECKOJIBKHUX NEepeMeHHbIX.
Kpatkoe conepxanue pacueTHo-rpaduieckoil paboTsl:

@DyHKIMU HECKOJIBKMX IlepeMeHHbIX. YacTHble npousBonaHble. [Ipow3BomHblE OT
cJI0KHBIX (QyHKIUH. [Ipon3BogHas 110 HANPABIEHUIO U TPAJUEHT. DKCTPEMYM (PYHK-
LIUU JBYX IIEPEMEHHBIX.

PacueTrHo-rpaduyeckasi padora Ne 4 mo MHTErpajbHOMY HCHUCICHUIO.
11



KpaTkoe copepxanue u 3Tanbl pacdeTHO-Tpadudeckon padoThI:

Ilepsvi sman:

Metoabl MHTETpUpOBaHMA. BeIuncienue HeonpeneIeHHbIX HHTErPaJIoB.

Bmopoii oman:

[TpunoxeHus onpeneaeHHbIX HHTErpaioB. MccienoBanrue cxoIMMOCTH HECOOCTBEH-
HBIX UHTETPAJIOB.

PacueTrHo-rpaduueckasi padora Ne 5 mo psgam.

Kpatkoe copepxanue u Tanbl pacdyeTHO-Tpadudeckoi padoThI:

llepswiii sman:

HccnegoBaHue CXOAMMOCTH YUCIOBBIX PSIJIOB.

Bmopoii oman:

HccnenoBanue cXOAMMOCTH CTETICHHBIX PAIOB. PasnoskeHune GyHKINN B CTETIEHHbBIE
PAIBIL.

B TpeTrbem cemecTpe
- 0JlHA pacyeTHO-Tpaduyeckas padora.

PacueTrHo-rpaduyueckasi padora Ne 6 mo nuddepeHunajibHbIM YPABHEHUSIM.
Kpatkoe conepxanue pacueTHO-Tpaduueckoi paboThI:
Mertonb! pemienuii qudpepeHnnanbHbIX YpaBHEHUH U CUCTEM PA3IMYHOTO TUIIA.

B yeTBepTOM cemecTpe
- IBe pacyeTHO-rpaduyeckue padboThbl.

PacueTrHo-rpaduueckasi padora Ne / 1o Teopru BeposITHOCTEM.

Kpatkoe copepxanue pacueTHO-rpaduueckoil paboThI:

Omnpenenenre BEPOSTHOCTEW CIyY9allHBIX COOBITHI, 3aKOHOB pPACTIpPEICICHUS IHC-
KPETHBIX U HEMPEPBIBHBIX CIyYalHBIX BEJIMYHUH U UX YACIOBBIX XapaKTEPHUCTHK.

PacuetHo-rpadguyeckas padora Ne 8 mo MaTeMaTH4ecKOil CTAaTHCTHKe.

Kpatkoe conepxanue pacueTHo-rpadpuieckoil paboTsl:

[TocTpoenue smnupruyeckoil pyHKIMH pacripeniesieHusl BBIOOPKH, ITOJIMTOHA U TUCTO-
IpaMMbl OTHOCHTEIIBHBIX YacCTOT.

PacyeT craTUCTHUECKUX XapaKTEPUCTUK BBIOOPKHU.

OueHouYHbIE CpencTBa TEKYIIETO KOHTPOJI YCIEBAEMOCTH BKIIFOYAKOT KOH-
TPOJIbHBIE BOMPOCH M 3ajaHusi B ¢opMme OJIAHKOBOTO TECTUPOBAHMS JIJISI KOHTPOJIS
OCBOEHHS 00yJarOIMMHUCS pa3/ieoB JUCIUIUIUHGI, TpueM PT'P.

OOpa31el TeCTOBBIX 3aanuid, 3aAanuii PI'P, KOHTPOJIBHBIX BONIPOCOB M 3aja-
HUUW JJIs1 IPOBENICHUS TEKYIIEro KOHTPOJIS, 9K3aMEHAIIMOHHBIX OUJIETOB IPUBECHBI B
[Tpunoxenuu 2.
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6.1. ®oHa OLEHOYHBIX CPEJACTB JAJIs NPOBeAeHUS MPOMEKYTOUHOM
aTTecTalMy 00y4YarUMXCcs Mo AUCHUIINHEe «Bbpiciasi MaTeMaTuka»

6.1.1. [TepeueHb KOMIIETEHIIUH C YKa3aHUEM 3TAMoOB UX (POPMHUPOBAHUS B MPOLIECCE
OCBOEHUS 00pa30BaTEIHHON MMPOTPAMMBEI.
B pe3ynbraTe 0cBOSHUS AUCIUTUIHHBI (POPMUPYIOTCS CIEIYIONINE KOMITETECHITUH

On B pesyabTate ocBOeHHsI 00pa30BaTEeILHOM MIPOrpaMMbl 00Y-
KoMmnerennun YaoIuiicd J0JKeH 00,1a1aTh
VK-1 CrocoOeH OCYIIECTBIATh MOUCK, KPUTHYECKUN aHAIN3 U CHHTE3 WMH(]OopMma-
onu, HpI/IMeHSITb CHCTCMHBIﬁ moaxon st pGI_HeHI/ISI IIOCTABJICHHBIX 3a1a4
VK-6 Crioco6eH ympaBisiTh CBOMM BPEMEHEM, BBICTPANBATh U PEATM30BBIBATH TPa-
CKTOPUIO CaMOPAa3BUTHUA HAa OCHOBC NPUHIIUIIOB 06pa303aH1/1;1 B TEUEHHE BCEU
JKNU3HU

B npornecce ocBoeHust 00pazoBaTENIbHON IPOrPaMMbl JAHHBIE KOMIIETEHIINH, B
TOM YHKCJI€ UX OTJEIbHbIE KOMIOHEHTHI, POPMHUPYIOTCS MOITANTHO B XO/€ OCBOCHHS
0Oy4aroIUMUCs TUCIHUIUINH (MOJyJel), TPAKTHUK B COOTBETCTBHH C yYEOHBIM ILjia-

HOM U KaJIeHAApHBIM rpaduKoM yaeOHOTo mpoiiecca.

6.1.2. Onucanue noka3aresjeil 1 KpUTEPHEB OLICHMBAHUSI KOMIIETEHIHIA,
(popMuUpyeMBIX 110 HTOI'aM OCBOCHHMS AUCHUIINHbI, ONIUCAHHE LKA OLleHUBA-

HHUA

[Toxazarenem olleHMBaHMsI KOMIIETEHIIMI Ha Pa3IMYHBIX dTanax ux Gopmupo-
BaHUS SIBJISICTCA JOCTHKEHUE 00YUaIOIUMHUCS TIIAaHUPYEMBIX PE3yJIbTaTOB O0yUEHHUs

10 TUCHMILINHE.

YK-1 CrnocobeH ocyIecTBIATh NOUCK, KPUTUYECKUI aHAJIN3 U CUHTE3 UH(OpMAINH, TPUMEHITH CUCTEM-
HBIH ITOJIXOJT TSI pELICHUS TOCTaBJICHHBIX 3a/1a4

Kpurepun onenuBanuns

Ioka3zaTennb
2 3 4 5

3HATh: OObyuarouuiics OOyuaronmiics OOyuaronuiics OObyuaronuiics
U TOHUMATh TPO- | AEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
OneMbl  caMOpa3BU- | MOJHOE OTCYTCTBHE | HEIIOJIHOE COOT- JIOCTaTOYHO HIOJTHOE COOTBETCT-
THSL U caMOpeann3a- | WM HEJOCTAaTOY- | BETCTBHE 3HAHWK | TIIyOOKHE 3HAHMS | BHE 3HAHWH Ipo-
IIUM YeJIOBEKa B 00- | HOE COOTBETCTBHE | IPOTpaMMe: KOHTPOJIUPYEMBIX | FpaMMe JUCLIUII-
JaCTH MaTeMaTHUKU M | 3HAHUH KOHTPOJIH- | JOIYCKAlOTCs pa3nesNoB UCHHU- | JIMHBI,
TEXHUYECKUX HAYK PYEMBIX pa3leNioB | OUIMOKH, TIPOSIB- IUIMHBI, OTBEYAET | JOTMYHO U apry-

MaTEeMaTUKH:
He crmoco0eH apry-
MEHTHPOBaHHO U
MOCJICIOBATEILHO
u3jiarath MaTepH-
all, HCIIPaBUJILHO

JIIeTCs HeJoCcTa-
TOYHOE, TOBEPX-
HOCTHOE 3HaHHE
TEOpHH, CYyTH Me-
ToJ10B. {5 mosy-
YEHUS MTPaBUITb-

Ha BCE BOIPOCHI, B
TOM YHCJIE JOIOJI-
HUTEeNbHBIE. B TO
e BpeMs MpH OT-
BET€  JIOMyCKaeT
HECYIIIECTBEHHBIE

MEHTHPOBAHHO OT-
BEYAET Ha BCE BO-
IIPOCHI, B TOM YHUC-
JIe JOTIOJIHUTENb-
HbI€, IOKA3bIBAET
BBICOKMI YPOBEHb
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OTBEYAaE€T Ha JI0- | HOTO OTBETA Tpe- | MOTPEIIHOCTU MJIHM | TEOPETHUYECKON

MOJIHUTENbHBIE BO- | OyIOTCS yTOY- JaeT HEeAO0CTaToY- | MOATOTOBKH

MPOCHI WJIK 3aTPY/I- | HAIOIIKE BOTIPO- HO TIOJHBIE OTBE-

HSIETCSI C OTBETOM | CBI THI
yMeTh: OO6yuaromuiics Obyuaromuiics Obyuaromuiicst OO0yuarommiics
UCIIOJB30BaTh  I0- | IOKa3bIBaeT He- JI€MOHCTPHUPYET JI€MOHCTPHUPYET JIeMOHCTPHUPYET
Jy4eHHbIE  3HaHUS | JOCTATOYHOE yMe- | HEMOJIHOE COOT- YaCTUYHOE COOT- | YMEHHE MpHUMe-
JUISE Pa3BUTHsI CBO- | HUE MPUMEHSTh BETCTBUE ClIie- BETCTBHE ClIe- HATH TEOPHIO K
ero TBOPYECKOT'O | TEOPHIO K pellie- IOYIOIMX YMEHUH: | IyIOIIUX YMEHUMN: | peUIeHHIO Ipe/yia-
MOTEHIIaIa HUIO TIpeJiarae- pelieHue 3aaaq, MPUMEHSITh TEOpe- | raeMbIX 3ajad,

MBIX 3aJ]a4, AOMYyC- | YMEHHE MOJIb30- TUYECKUE METOAbl | MPaBUIBHO U MOJI-

KaeT Ipyosie BaThCs Pa3JIny- K PELICHMIO 3a/1a4. | HO CTPOUThH pellie-

OLIMOKY TIpHU pe- HbIMM MaTeMaTH- | YMEHHUS OCBOEHBI, | HUS MaTeMaTuye-

[ICHUH 33]1a4 UM | YECKUMHU METOa- | HO JIOMyCKarTcs | ckux 3aaad. CBo-

BOOOIIE pemieHus: | Mu. B perennn HE3HAYuTeNbHble | 0OJHO ONepupyer

3aa4 OTCYTCTBY- | 3a/1a4 MOT'YT CO- OLIMOKH, HETOU- npUOOPETEHHBIMU

10T, HEMPAaBUJIILHO | JepXkKaTbCsl IPy- HOCTH, 3aTpyJHe- | YMEHHUSIMHU, IPH-

OTBEYAET Ha J0- Oble OITNOKH, HUS TIPU PEIICHUU | MEHSET UX B CU-

MOJIHUTENIbHBIE BO- | MPOSBISETCS He- | 3a/1a4, HE BIMSIO- | Tyal[UsX MMOBbI-

[IPOCHI, CBA3AHHBIE | JOCTATOYHOE e Ha oOLHii LICHHOM CIJI0KHO-

C U3y4YaBUIMMUCS B | yMEHHUE IpUMeE- XOJI peUIeHUs CTH.

Kypce MaTeMaTH- HATH TEOPHIO K

YECKUMU METOJ[a- | PEIICHHUIO Mpesia-

MU ¥ MOJCIISIMU raeMbIX 3a/1a4.

WM 3aTPyTHSAETCS

C OTBETOM
BJIA/I€Th: OOyuarommiicst He | OOyJarommiics OObyyarormmiics OO0yyaromuiics B
MeTOJaMH anreOpsl, | BIaJeeT WM B CO- | BaJeeT MaTeMa- | YaCTUYHO BJIAJEET | MOJHOM 00beMe
MaTeMaTHYeCKOTO BEPILIEHHO HEJIOC- | THYECKUMHU METO- | Pa3MUYHBIMU Ma- | BIaJIeeT paziiny-
aHaM3a, TeoOpuun TATOYHOM CTENEHU | JaMH B HETIOJIHOM | TEMaTUYECKUMU HBIMU MaTeMaTu-
muddepeHIMaTbHBIX | BJaJIeeT HaBbIKaMH | 00beMe, TOIycC- METOJIaMH, HaBbl- | YECKUMHU METO/Ia-

ypaBHEHUH, BEpOAT-
HOCTHO-
CTaTUCTUYECKUMU
METOJaMH, UCTIOJb-
3ysl HAKOTUICHHBIN
TBOPYECKUU ITOTCH-
[HaJI ¥ CIIOCOOHOCTH
K CaMOpPa3BUTHIO B
npodeCcCHOHAIBHON
JeATEIbHOCTH

MPUMEHEHHUS TEO-
PETUYECKOro amnma-
paTa 1 pa3IN4HbIX
MaTEeMaTHYECKHUX
METOJIOB K pellie-
HUIO 33724

KaloTCs 3HAYH-
TEJIbHBIC OIINOKH,
MIPOSIBIISICTCS HE-
JIOCTAaTOYHOCTD
BIIaJICHHS MaTe-
MaTHYECKOM TeX-
HHUKOM, UCIIBITHI-
BaeT 3HAUNTEIIb-
HBIE 3aTPyTHCHUS
MIpU TPUMEHEHUU
HaBBIKOB B HOBBIX
CUTYaIHsX.

KH OCBOEHBI, HO
JOMYCKAIOTCS He-
3HAYUTENbHbBIE
OIIIMOKH, HETOY-
HOCTH, 3aTpy/He-
HUS IPU aHATUTHU-
YEeCKUX OIepalu-
sIX, TIEpEHOCe
YMEHHI Ha HOBBIE,
HECTaHJapTHBIE
CUTYaIUH.

MM, CBOOOJIHO
HPUMEHSET MOJIY-
YeHHEIC HaBBIKU B
CI/ITyaI_[I/IHX ITIOBBI-
IIEHHOM CIIOKHO-
CTH.

YK-6 CnocoOeH ynpaBisiTh CBOMM BPEeMEHEM, BHICTPAUBATh U PEaIn30BBIBATH TPACKTOPHIO CaMOpa3BU-
TSI HA OCHOBE ITPUHLUIIOB 00pa30BaHuUs B TE€UEHUE BCEH XKU3HU
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3HATh:

mpoOJIEMBI  CaMOOP-
TaHW3alUd U CaMo-
o0pa3zoBaHHUs deIo-
BeKa B o0yacTu Ma-
TEMAaTUKH M TEXHH-
YECKUX HayK

OO0yyvarommiics
JEMOHCTPHUPYET
MOJTHOE OTCYTCTBHUE
WIM  HEI0CTaTou-
HOE COOTBETCTBUE
3HAHUW KOHTPOJIH-
PYEMBIX pa3leiioB
MaTeMaTHKU:

He croco0eH apry-
MEHTUPOBAaHHO U

OObyuvarormmiics
JIEMOHCTPHPYET
HEMOJIHOE COOT-
BETCTBUE 3HAHUU
nmporpamme,
JOIyCKAIOTCS
OLINOKH, TPOSIB-
JSIeTCsT HelocTa-
TOYHOE, TOBEPX-
HOCTHOE 3HaHHE

OObyyarormmiics
J€MOHCTPHUPYET
JOCTaTOYHO
IyOOKHEe 3HaHUS
KOHTPOJIHPYEMBIX
pa3aenoB  IUCIH-
IUTMHBI, OTBEYAeT
Ha BCE BOIPOCHI, B
TOM YHCJIE TOTO-
HUTENbHBIE. B TO

OO0yyvarommiics
JEMOHCTPHUPYET
MIOJIHOE COOTBETCT-
BHE 3HAHUH TPO-
rpamMMe JUCLIHII-
JIUHBL,

JIOTUYHO U apry-
MEHTUPOBAHHO OT-
BEYAET Ha BCE BO-
IPOCHL, B TOM YHC-

IIOCJICO0BATCIIBHO TCOpHUH, CYTHU MC- K€ BpCMA MIpU OT- | JIC JOIMOJIHUTCIIb-
u3jaraTb MaTepHu- | TOMOB. Iy MOdMy- | BET€  JIOMYCKAaeT | Hble, OKAa3bIBACT
all, HCIIPAaBUJILHO | YCHUS ITPABUJIb- HCCYHICCTBCHHBIC BBICOKHI YPOBCHBb
OTBEYAaeT Ha JI0- | HOTO OTBETA TPE- | MOTPEIIHOCTH MJIM | TEOPETHYECKON
IIOJITHUTCIBHBIC BO- 6yIOTC}I yTO4- JacT HEAOCTATO4Y- | IIOATOTOBKHN
NPOCHI WJIH 3aTPY/- | HSIOUIKE BOTIPO- HO TIOJHBIE OTBE-
HACTCA C OTBETOM CBI. ThI
yMeTh: OO6yyaromuiics Obyuaromuiicst Obyuaromuiics OO0yuarommiics
HCIIOJIB30BaTh  I10- | IOKa3bIBACT HE- JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
Jy4YCHHbIC  3HAHHA | JOCTATOYHOE yME- | HEMOJHOE COOT- YaCTUYHOE COOT- | YMCHHE TpUMe-
IJid pasBuTUA CBO- | HUC IIPUMCHATDH BETCTBHUC CJIC- BETCTBHUC CJIC- HATH I/IHq)OpMaI_II/IIO
ero TBOPYECKOTO | TIOJTYYCHHYIO WH- IOYIOUIMX YMEHHH: | IYIOIIUX YMEHUH: | TEOPETUYECKOTO

HOoTEeHIIMAada U Jalb-
HeHmiero camoooOpa-
30BaHUuA

dopmanuio K pe-
HICHUIO TIpeia-
raeMbIx 3a1ad4, 10-
MyCKaeT Irpyobie
OLIMOKH MIPH pe-
IICHUY 3a/1a9 WIH
BOOOIIIE pemIeHuUs
3a71a4 OTCYTCTBY-
0T, HEMIPABUIILHO
OTBEYaeT Ha J0-
HOJTHUTENbHBIE BO-
NIPOCHI, CBSI3aHHBIC
C U3YYaBIIUMHUCS B
Kypce MaTeMaTh-
YECKHMMHU METO/a-
MU 1 MOJIEIISIMU
WIN 3aTPYIHSACTCS
C OTBETOM

pelieHue 3aaaq,
YMEHHUE TI0JIh30-
BaThCs Pa3JIny-
HBIMH MaTeMaTH-
YECKUMU METOa-
MHu. B pemenun
3aJ1a4 MOT'YT CO-
JepIKaThCS TPY-
Oble OLINOKH,
MIPOSIBIISIETCS HE-
JIOCTaTOYHOE
YMEHHUE TpUME-
HSATh UCXOHYIO
TEOPETHYECKYIO
UH(POPMAIIHIO K
PEIICHHIO TpeIa-
raeMbIX 3a/1a4.

MIPUMEHSITh Teope-
THYECKHE METOIbI
K PEIICHUIO 3a/1a4.
VMeHnus 0CBOCHHI,
HO JIOTYCKAIOTCS
HE3HAYMTEIIbHBIC
OIIIMOKH, HETOY-
HOCTH, 3aTpy/IHE-
HUS TIPU PEIICHUU
3a/1a4, HE BIIHSIO-
1[1e Ha OOLIUA
XOJI PeIICHUS

XapakTepa K perie-
HUIO TIpeJiyiarae-
MBIX 3a1a4, Hpa-
BHJIBHO M TIOJIHO
CTpOI/ITB peH_IeHI/I}I
MaTeMaTHYECKUX
3agady. CBoOOHO
OTIEpUPYET MPUOO-
PETEHHBIMU yMe-
HUSAMH, IPUMEHSET
X B CI/ITyaL[I/I}IX
MTOBBIIIIEHHOM
CJI0’KHOCTH.

BJIA/1€Th:

¢duzuko-
MaTeMaTHIECKUM
anmapaToM, MO3BO-
JSIONMM ~ peIaTh
npoOJeMbl,  Xapak-
TepHBIE TSI TIPO-
deccroHaIbHOM

JACATCIIBHOCTH, HUC-

OOyuarommiics He
BJIAJICET WJIM B CO-
BEPILIEHHO HEJ0C-
TATOYHOM CTEIECHU
BIaJIcET
HaBBIKAMH
MIPUMEHEHUSI
TEOPETHYECKOTO
arnmapara u

OO6yuarommiics
BJIaJIcET MaTeMa-
THYECKHUMH METO-
JlaMH B HEIIOJIHOM
o0bemMe, JoImyc-
KalOTCs 3HAYH-
TEJbHBIE OIIMOKH,
MIPOSIBIISIETCS HEe-
JOCTaTOYHOCTh

OO6yuarommiics
YaCTUYHO BJIACCT
METOJIaMH U Me-
TOJMKAMH pacue-
Ta ce0EeCTOMMOCTH
MPONYKLUH , Ha-
BBIKH OCBOEHBI, HO
JIOTTYCKAaIOTCS He-
3HAYUTEILHEIE

OO0yuarommiics B
IIOJIHOM 00BeMe
BJIaJIEET METOIAMU
U MCTOAUKAMHAU
MaTeMaTHYECKUX
pacueToB, cBOOO/-
HO MPUMEHSET I10-
J'IyLIeHHBIe HaBBIKHU
B CUTYaIUSX T10-
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MOJIb3ysA HAKOIUJICH- | PA3JIMYHBIX BJIaACHUA MAaTEC- OH_II/I6KI/I, HETOY- BBIIIICHHOU CIOXK-
HBIN TBOPUYECKUU | MATEMATUYECKHUX MAaTH4YEeCKOM T€X- | HOCTH, 3aTpyJHE- | HOCTH.
noreHuuaia M Clo- | MCTOAOB K PCIIC- HHKOﬁ, HUCIIBITHI- HUA IIPU AaHAJTTATH-

COOHOCTh K CaMooOp- | HUIO 3aJa4 BaeT 3HAYUTEIb- YEeCKUX OINepalu-

raHu3alnyum MU CaMoO-

HBIE 3aTPyIHECHUS

X, IEPEHOCE

00pa3oBaHUIO IIpU IPUMEHEHUH | YMEHHIl Ha HOBBIE,
HABBIKOB B HOBBIX | HECTaHJAapTHBIC
CUTYaIUsX. CUTYaIUH.

[ITkaa ouieHMBaHUS PE3yIbTATOB MPOMEKYTOUYHOM ATTECTALMU U €€ ONUCAHHUE!
dopMa NPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

[TpomexyTouHas aTTecTanus OOydaromUXcs B (opMe 3K3aMeHa MPOBOAMUTCS
0 pe3yJbTaTaM BBIIOJHEHUS BCEX BHUAOB Y4YEOHOM pabOThl, IPETyCMOTPEHHBIX
y4eOHBIM IUIAHOM IO JAaHHOW JHCUUIUIMHE, IPU 3TOM YUUTBIBAKOTCS PE3yJIbTAThl Te-
KYLIETO KOHTPOJIS yCIIEBAEMOCTH B TEUEHHE CEMECTPA.

K nare npoBeneHus IPOMEKYTOUYHOM aTTECTALMKU CTYACHTBI, JOJKHBI BBIIIOJI-
HUTb BCE BU/bl yUeOHON pabOTHI, IPEAYCMOTPEHHBIE pabouell MporpaMMon o Auc-
nuIUIMHE «Bpicnias MaTeMaTHKa», @ UMEHHO: BBIIIOJHUTH CAMOCTOSATEIbHBIE PAOOTHI
B ayJIUTOpPUH, pacdeTHO-Tpaduueckre paboThl (YHUCIO CaMOCTOSTENbHBIX PaboT U
PI'P B kaxxnom cemectpe ykazano B [Ipmnoxxenun 1 x PITJ]).

OreHka CTENEHH AOCTHXKEHUS OO0YYalOUIMMUCS IUIAHUPYEMBIX pe3yJbTaToB
oOy4eHus1 10 JUCIHUILIMHE MTPOBOAUTCS MpEroaaBaTeaeM, BeAYIINM 3aHATUS 110 JTUC-
LAIUIMHE METOZOM JKCIEPTHOMU OLleHKU. I]0 nToramMm nmpoMexyTo4Hou aTTeCTaluu 110
JUCLUIUIMHE BBICTABIISIETCS OLIEHKA «OTIMYHO», «XOPOIIO», «yIOBIETBOPHUTEILHO
WM «HEYAOBIIETBOPUTEIBHOY.

Ixana oneHUBaAHUA Onucanune

BoinonHeHsl Bce o0si3aTelbHbIE YCJOBHSI NMOATOTOBKHU CTY-
JAEHTA K IPOMEKYTOYHOH aTTeCTalliH, IPEIyCMOTPEHHBIC
nporpaMMoi TuciUIuIMHbl. CTyEeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENISIM, IPUBEICHHBIM B
TabIMIIax, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKAMU, IPUMEHSET UX B CUTYAlL[UAX MOBBIIIEHHON CII0KHO-
ctu. [Ipu 3TOM MOTyT OBITH JONYILIEHBI HE3HAUYUTEIbHBIE OLINO-
KW, HETOYHOCTH, 3aTPYJHEHUS IIPU NIEPEHOCE 3HAHUN U YMEHUN
Ha HOBbIE, HECTAHAAPTHBIC 3a/1a4H.

OT1Jn4HO

BoinonHeHsl Bce o0si3aTelbHbIE YCJOBHSI NMOATOTOBKHU CTY-
JAEHTA K IPOMEKYTOYHON aTTecTalMu, IPEIyCMOTPECHHbIE
porpaMMoi TucHUIUIMHBL. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENISIM, IPUBEICHHBIM B
TabIMIIax, ONEepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMH. B TO ke BpeMs Ipu OTBETE JOMYCKAeT HECYLIECT-
BEHHbIE IOIPEUIHOCTH, 33Jauyd pellaeT C HEA0YEeTaMU, He
BIIMSIOUIMMH Ha OOLIUI XO/1 pelIeHusl.

Xopowio
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BrimonHensl Bce 00si3aTeIbHbIE YCJOBHUSI MOATOTOBKHU CTY-
JeHTa K TPOMEKYTOYHOW AaTTeCTallM|, IMPEIyCMOTPCHHBIC
nporpaMMoi TucHUIUIUHbL. CTYIEHT JHEMOHCTPUPYET COOTBET-
CTBHC 3HAHWH, YMCHUH, HABBIKOB ITOKA3aTEIsIM, IPUBEICHHBIM B
TabIIMIaxX, OMEePUPYET MPHUOOPETEHHBIMU 3HAHUSMHU, YMCHHSIMH,
Y10BJI€ETBOPUTEIHHO HaBbIkaMu. Ho moka3piBaeT HerimyOoKue 3HaHUS, IPU OTBETE HE
JOMYCKaeT TpyObIX OIMMOOK WM MPOTUBOPEUYUH, OIHAKO B
(GOpMYITHPOBaHUU OTBETa OTCYTCTBYET JOJDKHAsI CBS3b MEXKIY
aQHAJIM30M, apTryMEHTAIUeH U BBIBOJIaMH, B PEIICHUU 337a4 MO-
TYT COZepKaThCsl TPyObIe OMMOKH. J[iIst moTydeHus IpaBUIIbHO-
ro OTBETa TPEOYIOTCS YTOUHSFOIINE BOIIPOCHI.

He BeimonHeHbl oO0si3aTesIbHbIE YCJIOBHMSA NOATOTOBKH CTY-
JAEHTA K IPOMEKYTOYHOH aTTeCTalliH, IIPEIyCMOTPEHHBIC
nporpammoit aucuuruineel, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE€ COOTBETCTBHUE 3HAHWN, YMEHHUH, HABBIKOB IIPUBEICHHBIM
B Ta0NMIaX, JOMYCKAIOTCS 3HAUYUTEIbHBIC OMIMOKH, MPOSBIISIET-
Csl OTCYTCTBHME 3HAaHUHM, YMECHHI, HABBIKOB IO pALy IOKa3arTe-
JIed, CTYIEHT HCIBITBIBACT 3HAYUTEIIbHBIC 3aTPYAHEHUS IIpU
OIIEpUPOBAHNY 3HAHUSMU U YMEHUSIMHU.

HeynoBjieTBOpUTEJIHLHO

@oHIbI OLEHOYHBIX CPEICTB MpeICTABJIeHbl B NMPWJIOKEHUH 2 K padoyei

nporpamMme.

7. YueOHO-MeTOAUYeCKOE M HHPOPMALIMOHHOE O0ecnevYeHne U CIUTIIUHbI

a) OCHOBHAas JiUTeparypa:

. 3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocties B.b., [lymxkaps
E.A. Kypc MareMaTHKu JUIsi TEXHUYECKUX BBICHIMX Y4eOHBIX 3aBeAeHUU. M.:
MI'I1Y, 2012. 400 »xk3. https://e.lanbook.com/

. Kynpssnes JI.JI. Kpatkuit kypc maremarnueckoro ananusza. 1.1. uddepen-
[IMaJTbHOE ¥ MHTETPAIbHOE MCUUCIEHUS (PYHKITUN OMHOW MepeMeHHOM. Psb:
VY4eOHuk [DneKTpoHHBIN pecypc]: yueb. - DnekTpoH. AaH. - Mocksa: duzmar-
aut, 2015. - 444 c. [Pexxum moctyma: URL: https://e.lanbook.com/book/71994
- 3arJ. ¢ sKkpaHa. |

. I'mypman B.E. Teopusi BeposATHOCTEH M MaTeMaTH4yeCKas CTaTUCTUKA. 12-¢
u3a. crep. M.: FOpaiit, 2013. - 479 c., 139 k3.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

. Munocues B.b., Maptemenko A.U., Jlsxosckuit B.A., 3yoxoB B.I'. Kypc
BBICIIEN MaTeMaTHKHu: YdueOHoe mocobOue. Yacte 1.M.: MI'1Y, 2007; Yactb
2M.: MI'MY, 2007. Yacrs 3. M.:. MI'NY, 2011. 400 »5ks3.
https://e.lanbook.com/

. Kypc nexuwmii mo nuneiHoi anreOpe W aHATUTHYECKOW T'€OMETpUH: ydeOHOe
noco6ue. // Kynpssues b.1O., Marsm B.U., TlokazeeB B.B., Uepkecona I'.B..
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M.: MITY «MAMM», 2009. http://lib.mami.ru/lib/content/elektronnyy-
katalog. DnekTpoHHBII pecypc.

3. Marematuueckuid ananu3. Teopus npenenoB u auddepeHnrnanbHoe UCUUCIie-
HUE: OCHOBHBIE TIOJIO)KEHHSI TEOPUH, METOJAMYECKHE YKa3aHWs U BapUAHTHI
pacueTHO-Tpaduyeckux padot // boxynoB M.A., bopoauna C.U., KopoTkoBa
H.H., Tkauenko O.U. M.: MI'TY «MAMI», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHbIi pecypc.

4. I.M. bonynos, JL.K. Kuiiko, H.H. IlycroBoiitoB, O.1. Tkauenko Psapl. Die-
MeHTBI Teopun. Bapuantel PI'P. MeTtonnueckne ykazanus s CTYZAEHTOB MeEp-
BOTO Kypca Bcex cnernuaibHoctein. MI'TY «MAMMW», kad. «Briciias maTema-
tukay, 2010. — 101 c. [http:/lib.mami.ru/lib/content/elektronnyy-katalog.
DneKTpoHHBIN pecypc. |

5. Koran E.A. O6sikHOBeHHBIC U] PEpeHITATbHBIC YPAaBHEHUS U BAPUAIIMOHHOE
MCUYHUCIICHHE B MPUIOKEHUU K PacyETy aBTOMOOMIIBHBIX KOHCTPYKIHMH. Yueo-
HOE MocoOue Mo AUCHUIUIMHE «MareMaTukay JJIsl CTYJIEHTOB BCEX CIEIUalb-
Hocreir. M.: MAMU, 2010. 200 »k3. http://lib.mami.ru/lib/content/elektronnyy-
katalog. DnekTpoHHBII pecypc.

6. Koran E.A. O6bsikHOBeHHBIE AU PepeHITnaIbHbIE YPABHCHHS U BapHaAIlMOHHOE
ucurcienue: yuyeonoe mocooue. M.: UHOPA-M, 2020. - 293 c¢. — (Bricuiee
obOpa3zoBaHue: OakagaBpuar).

7. Koran E.A. DneMeHTbI T€OpUH BEPOSITHOCTEH U MAaTEMATUYECKON CTATHCTHKHU.
Y4ebHoe mocobue mo aucruiuinHe «MaTemaTuka» s CTyJIEHTOB, 00ydJaro-
IIUXCS 10 CHEIUABHOCTH «ABTOMOOMIIe- U TpakTopocTpoeHune. M. 2007. —
224 c. 423 k3.

8. Koran E.A., IOpuenko A.A. Teopusi BEpOSTHOCTEW U MaTeMaTU4YeCcKasi CTaTh-
cruka: yueonuk. M.: UHOPA-M, 2019. - 250 c. — (Bsicmiee oopa3oBanue: ba-
KaJlaBpHUar).

B) IPOrpaMMHOe o0ecrneYeHue 1 MHTePHET-PeCypChl:

[IporpammHoe obecrieueHue He MPEayCMOTPEHO.

HNHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJUYECKHE MaTepHalibl B 3JIEK-
TPOHHOM BHje, MpeAcTaBlIeHHbIe Ha caiite mospolytech.ru B pasaene: «llentp Mma-
Temarudeckoro oopazosanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHTbhl KOHTPOJBHBIX 3aJaHUN MO AUCLHMUIUIMHE MPEACTABICHBI HA CalTax:
http://i-exam.ru,_http:// fepo.ru.

[Tone3nbie yueOHO-METOMMYECKHE W MH(POPMAIMOHHBIE MaTepUalbl MPEACTaB-
JICHBI Ha capTax:

http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuenbp pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «MH-
TEPHET» ISl OCBOCHUS JUCLIUIIIINHBL:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNHTepHeT-pecypchl BKIHOYAIOT YU4eOHO-METOAMYECKHE MaTeprasbl, IPEACTaB-
JIGHHbIE Ha CcalTe »>JIEeKTPOHHO-OMOIMoTeuHo cuctembl WM3marenscrBa Jlanb
(https://e.lanbook.com/).
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http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://i-exam.ru/
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
https://e.lanbook.com/

http://function-x.ru/tests higher math.html TecTsl mo BeICIIEN MaTEeMAaTHKE.

http://pmims.000webhostapp.com/xbookM0018/index.html Buumeokypc u TecThl 1O

TCOPpHUU BCpOHTHOCTGfI 1 MaTE€MAaTHU4YE€CKOM CTaTUCTHUKE.

AIIEKTPOHHBIM

(371eKTPOHHBIM OUOIMOTEKaM):

ouoIMoTekam

Ne jorosopa.

Ne . . .
u/n DJIeKTPOHHBIH pecypc Cpoxk aeiicTBus Ha3Banus koJ1eKuuin
A0CTyHa
ObC «M3narensctBa Jlanb» | JJoroBop No 73- | UH)XKEeHEPHO-TEXHUYECKUE HAYKU
- poroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3narenscTBO «MammHo-
EIl/17 ot  28.05.2017. | 28.05.2017. CTpOeHMEe»;
(e.lanbook.com) HHxeHepHO-TEXHUUECKHE HAYKH
— Uznparenscteo MI'TY um. H.D.
baymana;
1 NnxeHepHO-TeXHUUECKHE HAyKU
— U3narenbcTBO «PU3MATINTY,
DKOHOMHKA 1 MEHEJI)KMEHT —
UsparenscrBo «®@aunura» u 38
KHUT U3 Ipyrux pazaenos ObC
(cM. caliT yHUBepCcHUTETA pa3aes
OnbmoTeKa)
2 OBbC «Kuura®onn» Ha opopmnenun Komnexkuus uz 172405 uznanuii
(knigafund.ru)
Hayunas anekTpoHHast | CBOOOIHBIN 1134165 nayunsIx craTeit
3 ouobamnoreka JOCTYTI
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
4 3BC «Polpred» [TocTosiHHBII 0630p CMU (apxuB nyOiukanuit
(polpred.com) JOCTYIT 3a 15 ner)
Hayunas snekTpoHHas [TocTossHHBIM 3800 HauMEeHOBaHMH KypHAJIOB B
5 OoubmoTeKa JOCTYII OTKPBITOM JOCTYTIE
e.LIBRARY.ru
JloCTyn K 3JIEKTPOHHBIM IMucemo B ®I'BOY | SpringerJournals;
pecypcaM M3aaTebCTBa «Poccuiickuii SpringerProtocols;
SpringerNature doun Dynmamen- | SpringerMaterials;
tanbHbIx Hccmeno- | SpringerReference;
6 BaHUI» ot | ZbMATH;
03.10.2016 Ne 11- | Nature Journals
01-17/1123 ¢ npwu-
JI0)KEHUEM
C 01.01.2017 -
OeCCpOYHO
CnpaBouHas norickoBas | be3 goroBopa Hopwmsl, mpaBuiia, cTanapTsl U
7 cuctema 3aKOHOAATEIHCTBO M0 TEXHUYE-
«TexakcnepT» CKOMY PEryJIMPOBAHUIO

Kaxnaplii cTyneHT obecrieueH WHANBUIyalIbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K
YHUBEPCUTETA
lib.mami.ru/lib/content/elektronyy-katalog) k 3mekTpoHHO-OMOIMOTEUHBIM CUCTEMAM

(elib.mgup;
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8. MartepuajbHO-TeXHUYECKOe o0ecneyeHne IUCIUTTUHbI

MartepuanbHO — TeXHHUYECKas 0a3a yHHBEpCUTETa 0OECIICUMBACT MPOBEACHUE
BCEX BHJIOB 3aHATHH, MPETYCMOTPEHHBIX YU€OHBIM IJIAHOM M COOTBETCTBYET JIEHCT-
BYIOIIIMM CaHUTAPHBIM H MMPOTHUBOIMOKAPHBIM MIPABHJIaM U HOPMaM.

Kadenpa «MaremaTikay He pacronaracT COOCTBEHHBIM ayAUTOPHBIM (hoHIOM
Y HCIIOJIb3YeT YUeOHBIE ayIUTOPUH U3 001Iero GoHaa YHUBEPCUTETA.

[Tpr HEOOXOAUMOCTH [JIsl TIPOBEACHUS WHTEPAKTHUBHBIX MPAKTHUECKUX 3aHS-
THN UCTIONB3YIOTCS KOMITBIOTEPHBIC KJIACCHI YHUBEPCUTETA.

9. MeToanueckune PECKOMECHIANNA OJI CaAMOCTOSITEJIbHOM paﬁon CTYA€HTOB

Pa3znesi: 3J1eMeHThI JIMHEHOI aJredpbl

Matpuubl U onpeneaurtenu. IIpexae Bcero, CTyI€HT JOJKEH MOHAThH, YTO
MaTpHuIla — 3TO Tabnuiia ynces (mpuyemM 3Ta Tadauia MOKET UMETh OMHAKOBOE YHC-
JIO CTPOK U CTOJIOIOB, @ MOKET OBITh U MPSIMOYTOJILHOM), & ONPEAEIUTENb- 3TO YUC-
JI0, 3aIIMChIBAEMOE B BUJE KBAJPATHOM TAOJIUIbI, TO €CTh ONPEACIUTENN CYIIECTBY-
10T TOJIBKO Y KBaJAPATHBIX MATPHII.

Crnenyer oOpaTuTh 0co00€ BHUMAHUE HA ONEPALIMIO0 YMHOXKEHUS NPSIMOYTOJIb-
HBIX MaTpUIl U MOHATh, KAKUM MOJY4YaeTCs MOPSA0K MaTpUIIbl — ITpousBeneHus. Oco-
OEHHOCTh MATPUIl TAK)KE€ COCTOUT B TOM, YTO MPOU3BEIECHUE MATPUI] HE MEPECTAHO-
BOYHO, TO ecTh AB # BA.Cnenyer o0s3aTenbHO yOSIUTHCS B 3TOM, PEIIUB COOTBET-
CTBYIOLIUE 3a]a4H.

BaxxupiM siBisieTcs nmoHsTHE 00paTHOM Matpuisl. Hago 3HaTh ycnoBue cyie-
CTBOBaHMs OOpAaTHOM MaTpUIBl U aNrOpUTM ee noctpoeHus. Ilocie ee BrIUUCIECHUS
1enecoo0pa3Ho Jenarh MPOBEPKY MPAaBUIBHOCTU DPEIICHUS, BBINOJHUB OMNEPALUIO

ymHOKeHHs A'A = E (JI0OJKHA HONY4HTECS €IMHUYHAS MATPHLIA)

[Tpu n3ydyeHun onpeaenuTene HaJo0 YETKO YCBOUTh MOHATUS MUHOpA, anreo-
PandeCcKOro JIONOJIHEHHUs], 3HaTh MHOTOYUCIICHHBIE CBOWCTBA onpeaenurens. s oc-
BOCHMSI TEXHUKH BBIUMCIIEHHUS OIpeNeIUTeNel 1enecooOpa3Ho, BIOpaB MPOU3BOIb-
HBIM OIPENEINTEND BhIIIE TPETHETO MOPAIAKA, PACKPBITh €r0 PA3IMYHBIMU CIIOCO0a-
MU, IPUMEHSIS pa3jiokKEeHUE U 10 CTpoKaM U 1o crondnam. O0patute BHUMaHUE, Ka-
KH€ CTPOKH (CTONOLBI) MPeANOYTUTEIbHEE BEIOUPATh AJIsl PACKPBITUSL ONPEISIUTEIS,
YTOOBI YIPOCTUTH €ro BbruncieHue. Oco0eHHO 3P PEeKTUBHO BBIUNCICHHUE OIpeeIH-
TeJe C MOMOIIbIO 3IEMEHTApHBIX MPeoOpa3oBaHUi, MPUBOIAIINX €T0 K TPEYroJib-
HOMY BH]LY.

[Ipn wu3yueHuWM pEIICHUN CHUCTEM JIMHEWHBIX aireOpanvyecKux ypaBHEHUUN
(CJIAY) oOpaTuTe BHUMaHHE, MPEXKAE BCEro, HA MOHATHE PEUICHUS! CUCTEMBI U yC-
JIOBUSL CYILIECTBOBAHMS PEIICHUA B 3aBUCHUMOCTH OT COOTHOILEHHSI MEXIY PAHIOM
MaTpHUIbl, PAHTOM PACIIMPEHHOM MATPHUIBl CUCTEMBl M YHUCIOM HEU3BECTHBIX H
ypaBHeHu. OOpaTtuTe BHUMaHUE Ha yciaoBusl mpumeHeHus Gopmyn Kpamepa u me-
ToAa OOpaTHOM MaTpullbl. BHUMaTenbHO pazdeputTe NpUMEpPbl PEIIeHUs MPOU3BOJIb-
HBIX CUCTEM JIMHEHHBIX allreOpanyeckux ypaBHeHUN meTooM ["aycca (BBeaeHue Oa-
3MCHBIX U CBOOOJHBIX IEPEMEHHBIX ).
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Paspnen: DiieMeHTBI BEKTOPHOM aJiredpsbl

[Ipu u3yueHun AaHHOW TeMbl 0OpaTUTE BHUMAHUE HA JIMHEIHbIC Olepaluyd Haj BEK-
TOPAaMU, HA MIOHATHUSA JIMHEMHOW HE3aBUCUMOCTH U JIMHEMHOW 3aBUCUMOCTH BEKTOPOB,
Ha (pyHIaMeHTaIbHOE MOHATHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHPO-
BaHHOTO 0a3uca), Ha pa3JIoKEHHUE BEKTopa o 6a3ucy.

3HaTh OMpE/C/ICHUE, T€OMETPUUECKUE CBOMCTBA CKAJIIPHOT'O, BEKTOPHOTO M
CMEIIIAHHOTO TIPOU3BEJICHUS BEKTOPOB, POPMYJIBI I UX BBIUUCICHUS] B BEKTOPHOU U
B KoopauHaTHOU dopme. O0s13aTeTbHO 3HATh U YMETh MPOBEPSTH YCIOBUSI OPTOTO-
HaJIbHOCTH, KOJUTMHEAPHOCTU U KOMILUIAHAPHOCTH BEKTOPOB.

Pa3nei: kKOMIJIEKCHBIE YHCJIA © MHOTOYJIEHBI

B sTom pazpene, npexjie Bcero, Ha0 MOHATh, YTO KOMIUIEKCHOE YHCIIO SIBU-
JIOCh PACHIMPEHUEM MOHATUS JI€UCTBUTEIBHBIX YHCEN, 3HATh OMPENICIICHHE W TpHU
(GhOpMBI 3aMKMCH KOMITJIEKCHOTO YUCIIA, TEOMETPUUIECKYI0 MHTEPIPETAIUIO KOMILIEKC-
HOT'O YHUCJIa U B3aMMHO-OJIHO3HAYHOE COOTBETCTBUE MEXK]Iy MHOKECTBOM KOMILICKC-
HBIX YHMCEJI U MHOXKECTBOM TOYEK KOMIUIEKCHOM MIOCKOCTH. KOMIUIeKCHbIE uuncia
MOXHO H300pakaTh C MOMOIIbIO BEKTOPOB HAa KOMILIEKCHOM MIOCKOCTH. [loaTomy
omepaluu CJIOKEHHUS M BBIUUTAHUS KOMIUIEKCHBIX YHCENl MOTYT OBITh CBEICHBI K
oTiepaIusIM CJIOKEHHUS U BRIUYUTAHUSI COOTBETCTBYIOIINX BEKTOPOB

Hano 3HaTh 1 yMeTh BBITIOJIHATH ONEPAIMM YMHOXKEHUS, JACJICHUS, BO3BEICHUS
B TIOJIOKUTEJIbHYIO CTENEeHh KOMIUIEKCHBIX YUCENl, 3alIMCAHHBIX B TPUTOHOMETpUYE-
CKo# (hopme, U3BJICUCHHS KOPHSI N-0M CTETIEHU U3 KOMIUIEKCHOTO YHCIIa.

OOpatuTh BHUMaHWE Ha TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEIN SIBIISIETCS
3aMKHYTBIM, TO €CTh JIF00as aredpanyeckasi onepanus HaJl KOMIJIEKCHBIMU YUCJIAMH
HE BBIBOJMT 3a MPEJIEbl 00J1aCTH KOMILJIEKCHBIX YHCE].

Pa3nei: 3j1eMeHThI MATEMATHYECKOI0 AaHAJIN3A

[Tpu uzyuenun nuddepeHrnanbHOro UcCUUcieHus GyHKIUA OJTHON MepeMeH-
HOHM oOpaTWTe BHMMaHHUE HA MOHATHE Tpeneia GYyHKIMA B TOYKE U METOJBI €r0 BbI-
gyucienus. [Ipenen — oTHO W3 OCHOBHBIX MOHATHI MaTeMaTH4YecKoro aHanmza. Ilpwu
BBIYHCIICHUN TIPEAesIOB QYHKIIMHA HAI0, TIPEXKIEC BCETO, BHIACHUTH XapakTep HEompe-

0 o
JIEJIEHHOCTH (—, —,0-00,00—-00,1" |. UTOOBI OBIIAZETH TEXHUKOM pEIIEHHUS 3a7a49 Ha
o0

BBIYMCIICHHE MPEJENIOB, HA/I0 3HATH JIBa 3aMEUaTelIbHbIX Ipejaesna, Ta0JInily SKBUBA-
JIEHTHBIX OECKOHEYHO MAaJIbIX, MPaBWIO JlonmuTans, pa3iaudHble NPUEMbl PACKPBITHS
HEOTPEICIEHHOCTEN B 3aBUCUMOCTHU OT BHJIa GYHKIIMH U PELIUTh JOCTATOYHO OOJIb-
110€ KOJIMYECTBO 3a/1a4.

ITpu u3yueHun TeM, MOCBALIECHHBIX MPOM3BOAHON M JuddepeHunany (pyHk-
LIUU, HaJI0 OCMBICIUTh UX F'€OMETPUUECKHUI CMBICI, IOHUMATh PA3INYUE MEKIY HU-
MU (auddepeniman - 3To riiaBHas JUHEHHas YacTh npupaileHus ¢GpyHkuun). Trepao
3HaTh (Kak TabJuIly yMHOXKeHHUs) Gopmyibl quddepeHurpoBaHus OCHOBHBIX 3Jie-
MEHTapHbIX PYHKIUH U npaBuia nuddepeHipoBanus (Bce, KOHEYHO, HO OCOOEHHO
npaBuiIo JudPepeHnpoBaHUs CI0KHON QYHKIINN).
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OOpaTtuTe BHUMaHHE Takke Ha ocoOeHHOCTU AuddepeHINpPOoBaHMs PYHKIIMIA,
3aJJaHHBIX B HESIBHOU (hopMe, TapaMeTpPHUECKH, Ha MPUEM JIOTapUPMUIECKOTO TUd-
(hepeHLpOBaHUSI.

CrnenyeT 4eTKO 3HaTh U YMETh MPUMEHSTh aJTOPUTM UCCIIEOBaHUS (DyHKIINN
U TOCTpOEHUs TpaduKoB: ONpelesieHHe TOueK paspbiBa (M HMX KiIacCHU(UKAINIO),
acuMnToT rpaduka (BepTUKaIbHOMN, HAKIIOHHON, TOPU3OHTAIBHOM), HEOOXOIUMBIE U
JOCTATOYHBIC YCIOBUS MOHOTOHHOCTH (DYHKITMH, CYIIECTBOBAHUS JIOKATHHOTO JKC-
TpeMyMa, MPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH (DYHKITUU M TOYEK Meperuoa.

Pazgen: nudpepenumnanbHoe ucyuciaeHue GPyHKUUN HECKOJBKHUX MepeMeHHbIX

[Ipu u3yueHun DaHHOTO pasneia oOpaTuTe BHMMAaHHWE Ha TO, YTO (DyHKUHUA
JBYX MEPEMEHHBIX UMEET HArJISIHbI T€OMETPUUECKH CMBICT — 3TO MOBEPXHOCTH B
TPEXMEPHOM MPOCTPAHCTBE

Hanmo  oCMBICIUTH  TOHATUS  YACTHBIX  MPOM3BOAHBIX W TIOJHOTO
nuddepeHimana 1 0COOEHHOCTh MX BBIYMCIICHUS, OBJIAACTh TEXHUKON BBIYUCIICHUS
MPOU3BOJIHBIX OT CJIOXHON (DYHKIIMM HECKOJIBKHX MepeMeHHbIX. Creayer oOpaTUTh
BHUMAaHUE HA TO, 4TO i QyHKIMH Z = Z(X, Y)CMEIIaHHbIE YaCTHBIC MPOU3BOIHBIC

. 0%z 0%z
BTOPOTO TOPSIIKA PaBHBI MEXAy coboii: —— = —— (Tteopema llIBapma), To ecTh
OXoy  0yox
nopsnok auddepeHInpoBaHUs HE UMEET 3HAUCHUSI.

Jis QyHKIMM HECKOJBKUX TEPEMEHHBIX CKOPOCTh M3MEHEHHUs (PyHKIHUU B
MPOM3BOJILHOM HAMNpaBICHUH XapaKTEPU3YeTCs MPOU3BOJHON MO HANpPaBICHUIO, a
HauOOJbIIass CKOPOCTh HU3MEHEHUs (QyHKUUM OyAeT B HaMpaBICHWHU BEKTOPA
rpaguenta. Cnemyer oOpaTUTh B OSTOM TeMe BHUMaHHE Ha HEOOXOAMMOE H
JOCTaTOYHOE YCJIOBUSl CYIIECTBOBAHUSA JKCTpeMyMa (YHKIIMH  HECKOJIbKUX
NEePEMEHHBIX.

Pa3znea: HHTECIrpajJbHO€¢ UCIYUC/ICHUEC

B uHTErpasbHOM HCUMCICHUM pellaeTcs 3ajadya, oOpaTHON TOM, KoTopas pac-
cMatpuBaiach B AudpepeHImaaibHOM UCUMCICHUH: HEOOX0AUMO HAUTH ISl TaHHOM
¢byukmun T (X) Takyro QyHKIHIO, IPOM3BOIHAS OT KOTOPOH Oblia Obl paBHA 3ajaH-

HOM. VIHTerpupoBanue PyHKIHMI — TOCTATOYHO CIOXHBIA pa3[ea MaTeMaTUKH, OBJia-
JE€Th KOTOPBIM MOKHO TOJIBKO, €CJIU CTYJEHT «BO3bMET» JOCTATOYHO OOJIBIIOE KOJIH-
YECTBO MHTETPAJIOB PA3HOIO THUIIA.

Hano TBepno 3HaTh TaOiMIly MHTETPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (PYHK-
LM, OCHOBHBIE METOAbl MHTETPUPOBAHUS (3aME€HA MEPEMEHHOM, MOABEACHUE IO]
3HaK auddepennmana, UHTETPUPOBAHUE TI0 YACTSIM, PUEMBI BBIYMCIICHUS UHTETpa-
JIOB OT pallMOHAJIbHBIX IPpOOEH, OT Pa3HOrO THUIA TPUTOHOMETPUUECKUX (DYHKITHIT).

Hamo ocMBICIUTE €IMHCTBO MOAX0AA K OCTPOEHUIO ONPENEIICHHBIX, KPATHBIX,
KPHUBOJIMHENHBIX, IMOBEPXHOCTHBIX HHTETPAJIOB — IIOCTPOCHUE HEKOTOPOW HWHTE-
IPaJIbHON CYMMBI U IIPEAEIIbHBIN IEPEXOA.
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3HaTh F€OMETPUUYECKUN CMBICI U OCHOBHYIO (POPMYIy BBIYUCIICHUS OMpee-
JIEHHBIX UHTETpanoB — ¢popmyny Heiotona — JleliOHula, reomeTpuueckue u Gpusnye-
CKHE MPUJIOKEHUS OIPENEICHHBIX U KPAaTHBIX HMHTETPAJOB, YMETh HAaXOAUThH ILIO-
a1b TWIOCKOW QPUTYpPBI, JIIMHY KPUBOM, 00BEM U IUIONIA/(b IIOBEPXHOCTH TEJl Bpalle-
HUSL.

Pa3pen: ynciaoBbie 1 QyHKUMOHAIBbHbIC PAAbI

[Ipy M3ydyeHHH NAHHOUN TEMBI, MPEKIE BCETO, HAIO OCMBICIUTH MOHATUE CYM-
MBI OECKOHEUHOTO psiJa Kak Mpejiesa Mmociae0BaTeIbHOCTH YaCTUYHBIX CYMM.

Heobxoammo cHavyanma HayduThCs KIACCU(DHUITMPOBATH PSIIBI IO THIAM: YHCIIO-
BbI€ TTOJIOKUTETBHBIC, 3HAKOTICPEMEHHbBIC, (PYHKIIMOHAIBHBIC, CTCTICHHBIC, TPUTOHO-
MeTpuueckue psaael ypoe. M3yduTs TeOpeTUYECKUE CBEIEHUS: TEOPEMBI CPABHEHMUS,
HEOOXOJMMBIC U JTIOCTATOYHBIC MPU3HAKUA CXOIUMOCTH. 3HATh M YMETh NMPUMECHSTH
JIOCTaTOYHBIC TIPU3HAKHA CXOJAMMOCTH TOJOKUTEIBHBIX PAOB: npu3Haku [lamambepa,
Kommn, naTerpanpHbii npuzHak Komm.

Jlnst 3HaKo4epeayronmxcs psSAoB 00paTUTh BHUMAHUE Ha MOHATHA aOCOJIOT-
HOM W YCJIOBHOM CXOJIMMOCTH. 3HaTh NMpu3HaK JlelOHua u 0000IIeHHbIE TPU3HAKU
Hanam6epa u Ko,

JIist cTeneHHbIX psiIoB 3HATh TeopeMy AOens, onpenesieHne HHTepBajia U pa-
Juyca CXOIUMOCTH, OOpaTUTh BHUMaHUE HA TO, YTO TpeOyeTcsl UCClel0BaHue MOBe-
JIEHUs psifa B TPAaHUYHBIX TOYKAX MHTEpBaJa CXOAUMOCTH. O0s3aTeabHO 3HATH pas-
JIO’KEHUSI OCHOBHBIX dJIEMEHTapHBIX (GyHKIMKA B psiabl Teinopa u Makiopena u yc-
JIOBUE PA3NOKUMOCTH GyHKIIUU B psif Teitnopa.

Paznen: 00bikHOBeHHBIE TU(PepeHIINATbHbIE YPABHEHHUS

Nzyuenue nuddepeHnmranbHbIX ypaBHEHHN WMEET BaKHEWIee 3HAYCHHE B

MaTeMaTUYeCKOW  TOJArOTOBKE  HWHXeHepa. OObscHSETCS 3TO  TeM,  UTO
muddepeHnranbuble  YpaBHEHHUS MPEACTABISIIOT CO00W MaTeMaTHYECKUE MOJIEIH
CaMbIX Pa3HOOOpA3HBIX MPOIECCOB M SIBJICHUM, TaK KaK WX PEIICHUS IMO3BOJISIOT
ONHMCATh HBOJIOIMIO HU3Yy4aeMOro MPOIECCa, XapakTep MPOUCXOJAIINX C
MAaTEpUaJIbHOM CHUCTEMOW M3MEHEHUW B 3aBUCHUMOCTM OT I€PBOHAYAIBLHOIO
COCTOSIHUSL CUCTEMBI.
OTnuuurenbHoe CBOMCTBO AU((epeHInaIbHbIX YPABHEHU COCTOUT B TOM, YTO IPH
UX UHTETPUPOBAHUM OOBIYHO MOJTY4YaeTCss OECUMCIIEHHOE MHOKECTBO pelieHuid. s
YpaBHEHUS TEPBOrO MOPSAIKAa 3TO MHOXKECTBO OMHUCHIBACTCS OJHOM MPOU3BOJBLHOU
MOCTOSTHHOM. UTOOBI BBIACIUTHL U3 0ECKOHEYHOTO MHOYKECTBA PEIICHHUI TO, KOTOPOE
ONMKCHIBAET HMMEHHO JIaHHBIM TIpollecC, HEOOXOAMMO 3aJaTh JOMOJHHUTEIbHYIO
uHdopmaluioo, HanpuMmep, 3HAaThb HAYaJlbHOE COCTOSIHUME Tporecca. Takoe
JOTIOJIHUTENIBHOE YCJIOBUE HA3bIBACTCSI HAYAJIIBHBIM YCIIOBUEM.

3amaua uHTErpUpoBaHUs AU(PGEpPEHIIMATBHOTO YpAaBHEHHS MEPBOTO MOPSIAKa
COBMECTHO C HAYaJIbHbIM YCIOBHEM HAa3bIBACTCS HAYAJIBHOW 3ajJauell WK 3aadyeit
Komm.

st mupdepeHnmanbHBIX YpaBHEHUH TIEPBOTO TMOPSAKA CIEIyeT pa3indaTh
o01riee, 9acTHOE M 0C000€ PEIICHMs, a TAK)KE OOIIHIA, YACTHBIA U OCOOBIN HHTETPAJIHI.
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[Ipy uHTErpUpOBaHUM YPABHEHUM NEPBOTO MOPANKAa HAAO NPEXKIE BCETO
ONPENEIUTh TUIl YPABHEHHUS, a 3aTEM YK€ IPUMEHUTD TOT WM UHOU METOJ| PEIICHHUS.
Hano 06s13aTenbHO OCBOUTH NMPOLIEAYpY NPUBEACHNS YPAaBHEHUS NIEPBOTO MOPSIKA K
YPAaBHEHUIO C Pa3JEICHHBIMU IIEPEMECHHBIMH, TaK KaK MMEHHO TAaKUE YpPaBHECHMSI
MO>HO HEIIOCPEICTBEHHO NHTEIPUPOBATb.

Hns nuddepeHnanbHbIX ypaBHEHUM N — ro mopsjaka 00s3aTelbHO 3HATh
MOCTaHOBKM 3a1aun Koy, kpaeBoil 3a7auu, 3a/1adyu Ha COOCTBEHHbIE 3HAYCHUS.

B Teme, mocBsiieHHON JMHEHHBIM AU(GepeHInaIbHbIM ypaBHEHUSIM N — TO
NopsJIKa, HalO0 3HaTh TEOPEMBI O CTPYKType OOLIero pemieHus OAHOPOIHBIX U
HEOJTHOPOJHBIX YpaBHEHHUH, TaKk KaK OHHM YKa3bIBalOT IMyThb MOCTPOCHHUS OOIIETO
peumenus. OOpaTUTh BHHMaHHWE Ha TO, YTO PEUICHHE JIMHEWHBIX OJHOPOJHBIX
muddepeHnranbHbIX YPaBHEHUN N — TO TIOPSAIKA C TOCTOSSHHBIMU KO3 (UIIUCHTaAMH
He TpeOyeT HHTEIPHPOBAHHUSA, a CBOJUTCS K YHCTO ajreOpamdeckoil mpooieme
HaXOXJIEHUsI KOPHEH COOTBETCTBYIOUIETO XapaKTEpUCTUUYECKOro ypaBHeHus. Hamo
3HaThb BHUJ YaCTHBIX PEIICHUA JIMHEWHBIX OJHOPOIAHBIX JUdPepeHInaTbHBIX
YpaBHEHUH N — ro MOpsAJIKA ¢ MOCTOSHHBIMU KO3(DPUIMEHTaMU B 3aBUCUMOCTH OT
BUJIa KOPHEHN XapaKTepUCTUUYECKOTO YPaBHEHHUS.

Hano 4eTko ysCHHTH aJrOpuTM NOCTPOCHMS YACTHBIX PELICHWN JIMHEWHBIX
HEOJHOPOJHBIX JAU(PPEepeHIMaNbHBIX YPABHEHUH METOAOM Tmoa0opa (METOI0M
HEONpEeIEIEHHBIX KO3(P(UIIMEHTOB), 0OOpaTUB BHUMAHUE HA TO, YTO B 3TOM ClIydae
BHJI YACTHBIX PEIICHUI HEOAHOPOJHOIO YPAaBHEHHUS COOTBETCTBYET IO CTPYKTYpE
3aJJaHHOW MPaBOX YacTH.

CrnenyeT OCMBICIUTH OINEPAMOHHBIM METOJ pelmieHus auddepeHaibHbIX
YPaBHEHUH, €T0 IPEUMYILIECTBA U HEJOCTATKHU.

Pa3nen: Teopusi BeposiTHOCTEH

JIJ1sl yCIEIIHOTO OBJIAJACHUS MaTePHUAJIOM JIAHHOT'O pa3zeiia HeoOX0aUMO, TIpe-
’JIe BCEro, YSTKO YCBOUTHh OCHOBHBIC TIOHATHS TEOPUH BEPOSATHOCTEH, OUEHB IIIMPOKO
UCIIOJIb3YEMbIC B Pa3IMYHBIX MPHIIOKCHUSAX: MOHATHE CIYYaHHOTO COOBITHS M €ro
BEPOSTHOCTH, CYMMBbI ¥ TIPOU3BEICHUS COOBITUH, OHATHS CIydalHOW BEJIMYUHBI H
3aKOHA €€ pachpeeiieHUs, MaTeMaTHYECKOTO OKUIAHWS M JUCIICPCHH CIydalHOM
BEJINYHHEI.

Hano moHsTh, 9TO BEpOSITHOCTh — 3TO YHUCIIOBAs Mepa CTEIEHU BO3MOXKHOCTH
MOSIBJICHUS CIIy9aliHOTO COOBITHS. 3HATh KJIIACCHYECKOE, CTATHCTUYCCKOE M T'e€OMET-
PUYECKOE OTPEICICHUS BEPOSITHOCTH, CBSI3b M Pa3jIndre Mexay HUMH. HecMoTpst Ha
BHEIIIHIOIO ITPOCTOTY KJIACCHUECKOMH (DOPMYJIbI ONpEAeICHUSI BEPOITHOCTH CIydaiHO-
ro cobertust A: P(A) =m/n, HEMOCPEACTBEHHBIN MOJCYET YKMCiia N BCEBO3MOYKHBIX

MCXOJIOB MCHBITAHUSI U M - yKcia OJIarONpUATHBIX MCXOJ0B TpeOyeT MpUMEHEHUs
dbopmyn komOuHaTOpUKU. [Ipr 3TOM B KaXk10M KOHKPETHOM 3a/iaue Hal0 MpoaHau-
3UpOBaTh, KAKOW TUIl COETUHEHUN BO3HUKAET, KOTJa U3 HEKOTOPOIO0 MHOYKECTBA HJie-
MEHTOB H3BJICKAETCS JAPYroe MOJMHOMXKECTBO (3TO MOTYT OBbITh pa3MelleHHUs, mepe-
CTAHOBKH WJIU coueTaHus). [Ipu BEIYMCICHUN BEPOSATHOCTEH CIIOKHBIX COOBITHH HAJO
YMETh MPEACTaBUTh UX B BUJIE CYMMbI WA NPOU3BEICHUS (WM CyMMBbI IIPOU3BE/IC-
HUMN) MPOCTHIX COOBITUN M MPUMEHUTH COOTBETCTBYIOIINE OCHOBHBIE TEOPEMBI TEO-
pUH BEPOSATHOCTEM.
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Hamo detko pasiawuaTh THUIBI CIIyYallHBIX BEIUYHMH — JUCKPETHBIC M HEIpe-
PBIBHBIC U 3HATH OCHOBHBIC 3aKOHBI UX pacrpeaeneHus (OnHoMuanbHbIi, [Tyaccona,
TUIIEPTeOMETPUIECKUI, 0COOCHHO, HOPMAJIbHBIH 3aKOH PaCIpeICICHHMS).

JInst onucaHusl 3aKOHOB PACHpEICICHUS HEMPEPBIBHBIX CITyYaHBIX BEITHYHH
MIPUMEHSIOT UHTETPAIbHYIO (DYHKITUIO pacipeeieHUs] BEpOSITHOCTEN CilydaliHON Be-
anauHbl F (X) 1 maotHocTh BepostHocTer f(X). Hamo ycBouTh onpeesneHus, Bepo-

SATHOCTHBIM CMBICTT M CBOWCTBA ATHX (YHKIUN, CBSI3b MEXIY HUMHU M PACUCTHHIC
(hOpPMYIIBI 7151 UX OIIPEICIICHUS.

Hano 3HaTh onpenenenue, pacueTHbie (POPMYJIIbI U BEPOSTHOCTHBIA CMBICT OC-
HOBHBIX YUCJIOBBIX XapaKTEPUCTUK CIyYalHOW BETUYMHBI — MATEMATHYECKOTO OXKH-
JaHus (CpeaHero 3HayeHus) U JUCIEPCUM (XapaKTEPUCTHUKHU pa3zdpoca BO3ZMOXKHBIX
3HAYEHUS CITy4YailHOW BETMYMHBI OTHOCUTEIHLHO CPETHETO 3HAUCHUS).

Pa3neis: MaTemMmaTHyecKkasi CTATHCTHKA

[Ipn u3yyeHUH MaTEeMaTUYECKOM CTATHUCTHKU HAJO TOHSTh, YTO OHA TECHEW-
MM 00pa3oM CBsi3aHa C TEOPHUE BEpOSTHOCTEH, U OOJIBIIMHCTBO €€ BHIBOJIOB Oa3u-
pyeTCsl Ha MPEAEIbHBIX TEOPEMAX TEOPUU BEPOSITHOCTEH.

Bce xapakTepucTuku, n3ydaeMmble B Kypce MaTeMaTUY€CKOM CTAaTUCTUKH, SIB-
JSIFOTCSL CTATUCTUYECKUMHU aHAJIOraMHM COOTBETCTBYIOIIMX XapaKTEPUCTHK, paccMmar-
pUBaEMbIX B TEOPUU BEPOSITHOCTEHN, MOTYYEHHBIMU HA OCHOBE OFPAaHUYEHHOTO YHCIIA
ONBITHBIX JaHHbIX. CleA0BaTEIbHO, €CIIH, HAIPUMEP, MATEMATUUECKOE OKHUIAHUE U
JIUCTIEPCUS CIIyYalHOM BEJIWYWHBI, U3YyYa€MbI€ B TEOPUU BEPOSTHOCTEH, SBIISIOTCA
XapaKTepHBIMU HECIy4YailHBIMU YHCJIaMHU, TO UX CTATUCTUYECKUE aHAJOTU — BBIOO-
pouHasi cpefHss U BbIOOpOUHAas (MJIM UCIIpPaBIICHHAs) AUCIIEPCHUs SIBISIOTCS Clydaid-
HBIMU BEJIMYMHAMH, 3aBUCSIIUMU OT 00BbEMa W THUIAa BHIOOPKU M Pa3IUYHBIMH JIJIsI
pPa3HbIX BBHIOOPOK.

Hano 00s3aTennbHO 3HaTh U YMETh BBIUUCIATH TOUCUHBIC OLICHKU HEU3BECTHBIX
MapaMeTpOB paclpeiesieHus] CIIydyalHOW BEJIMYMHBI - BEIOOPOUYHYIO CPEAHIOI U BbI-
00pOYHYIO (WJIM UCTIPABJICHHYIO) AUCIEPCUIO, TaK KakK Jt00as cTaTucTUyeckas oOpa-
00TKa CBOJIUTCS, TIPEXKJIE BCETO, K HAXOXKICHUIO MMEHHO ITHX XapaKTEPUCTHK.

Crnenyer oOpatuTh BHUMAHWE HA TO, YTO 3TU OILEHKH SIBJISIOTCS TMPHUOIUKEH-
HBIMH, OCOOCHHO JIsl BRLIOOPOK MaJioro o0beMa, 1 ISl CYKJACHHUS O TOYHOCTH U Ha-
JNEAKHOCTU ITUX OLEHOK HA/0 YMETh MIPUMEHSITh UHTEPBAJIbHBIE OIIEHKU U 3HATh Me-
TOAUKY ITOCTPOECHUS JOBEPUTEIbHBIX HHTEPBAJIOB.

Crnenyer Takxe 00paTUTh BHUMaHUE Ha MIOCTAHOBKY U PEIICHUE 3a/1a4H PO

BCPKHU HpaBI[OHOI[O6I/IH CTAaTUCTHUYCCKUX THUIIOTEC3 W IIPHUMCHCHUC KPUTCPHUCB
corjracus, KOJIMYCCTBCHHO OIIMCBIBAIOIMIMUX CTCIICHD PACXOKACHUSA MCKAY TCOPETUUC-
CKUM U SMITMPHUYCCKHUM PACIIPCACICHHUAMMU.

OTMeTMM B 3aKIIOYEHHUE, YTO YCIECIIHOEC HM3YYEHHE AUCUUILUIMHBI «BpIciias
MareMaTuKay, NPUOOpPETeHHE HEOOXOIUMBIX KOMIETEHIIUM, YMEHUNW U HaBBIKOB
BJIQJICHUSI MAaTEMAaTUYECKUM  amnmapaToM TpeOyeT OT CTYACHTOB OOJIbIION
CaMOCTOSTENbHON paboTel. OOpaTUTE BHUMAHWE, YTO KOJUIECTBO YACOB, OTBOIUMBIX
Ha CaMOCTOSITENIbHYIO pabOTy B COOTBETCTBUM C YYEOHBIM IUIAHOM, PaBHO WM, Kak
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IIpaBuio, OoJbIIIe qaCoB, OTBOAMMBIX Ha BCC BHJbl aYyJIHWTOPHBIX 3aHaTuii. Ha
CaMOCTOATCIIbHOC N3YUYCHUC IIPCAYCMATPUBACTCS BBIHCCTU HCKOTOPBIC TCMBI KYypcCa.

10. MeToauveckue peKOMEHAANNM IJISl TIPenoaaBartesist

[Ipexxne Bcero, ciieayer oOpaTUTh BHUMAHUE CTYJIEHTOB Ha TO, YTO MHOTHE
pasjenbl Kypca He TpeOyrT KakOW-Iu0O0 CrenuaibHOW (JAOMOJHUTEIBHON) MOJTro-
TOBKHM U BIIOJTHE MOXKET OBITH YCIICITHO M3YYCHBI, €CIU CTYACHTHI OyayT MOCENaTh
3aHSTHS, CBOCBPEMEHHO BBITIOIHATE JJOMAITHHUE 33JIaHUS U TOJIh30BATHCA (MPU HEOO-
XOJIMMOCTH) CUCTEMOM MIAHOBBIX KOHCYJIbTALIMM B TEUCHHE KaXJ0Tro cemectpa. Bo-
HIEIINE B KYpC MaTEeMaTUKH Pa3/Ieibl SIBISIOTCS KIIACCUYECKUMHU, B TO K€ BPEMSI OHU
MPAKTUYECKA OPUECHTHPOBAHBI, TAK KAK UMEIOT IIMPOKOE PACIPOCTpPAHEHUE NSl pe-
IIIEHUST Pa3HOTO pojJia 3aja4 BHYTPU CAaMOM MaTeMaTUKH U MPUKIAAHBIX 3amad. Mx
OCBOEHHE MTOMOKET CTYJICHTaM JIOTUYECKH BEPHO, apIyMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO U THCHbMEHHYIO peyb, YCHEIIHO MPUMEHSITh HAKOIUICHHBIC 3HAHUS IS pe-
HIEHUs, IPEXKJIe BCEro, CTaHAAPTHBIX 3aJa4 B podeccruoHanbHoil chepe nedarenbHo-
CTH.

Heo6xonumo ¢ camoro Hayasa 3aHsITUA peKOMEH/I0BAaTh CTYJACHTaM OCHOBHYIO
U JIOTIOJIHUTENIbHYIO JUTEPATYpy, @ B KOHIE CEMECTpa J1aTh CHUCOK BOMPOCOB IS
MOATOTOBKH K 9K3aMEHY.

CooOpaxeHusi 1 peKOMEHJAIMU, TIPUBEJACHHBIE B 1. 9 pabouell mporpaMMbl
JUTSL CTYJIEHTOB, JOJDKHBI OBITH Y€TKO C(OPMYITHPOBAHBI U M3JI0KEHBI UMEHHO IIpe-
MO/IaBaTEJIEM Ha JIEKIHX, TPAKTUUYECKUX 3aHSITHSIX U KOHCYJIbTAITUSX.

N3noxeHne TeopeTuuecKkoro MaTepuana J0JKHO COMPOBOXKAATHCA UILTIOCTPA-
TUBHBIMU MPUMEPAMH, THIATEILHO OTOOPAHHBIMU TMPEIOAaBaTENIeM TaK, YTOOBI TEX-
HUYECKUE TPYJHOCTU U BBIKJIAJIKW MPU PEIICHUH 33Jl1a4yd HE OTBJIEKAIU OT TJIABHOTO:
OCMBICJICHUSI UJIEM U CYTH NMPUMEHSIEMbIX MEeTOJI0B. ClieIyeT BCeraa yKa3blBaTh Mpu-
MephbI MPAKTUYECKOTO MPUMEHEHHUS PACCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUU U Pop-
MYIL.

[IpakTryeckue 3aHATUS JOJDKHBI OBITh OPraHU30BaHbI IPENOAABATEIEM TaKUM
o0pa3oM, 4TOOBI OCTABAJIOCh BpPEMSI Ha IMEPUOJAMYECKOE BBINIOJHEHHUE CTYIECHTAMH
HEOO0JIBIION CaMOCTOSITEILHON PabOThI B ayJJUTOPUU Jisl TPOBEPKU YCBOCHHS U3JIO-
KEHHOT0 MaTepHaia.

[IpenonaBarenb, BeAyIIUMH MPAKTUUECKHE 3aHSTHS, IOJKEH COTJIACOBHIBATH
y4e0HO — TEMAaTUYECKU TUIaH 3aHATUN C JIEKTOPOM, HUCIIOIb30BaATh €IUHYIO CUCTEMY
0003HaYEHUH.

[IpenonaBarento cienyeT JOOMBATHCS CHCTEMATHUYECKOW HENMpephIBHON pabo-
Thl CTYZICHTOB B T€YEHHUE CEMECTpa, HEOOXOJUMO BBISBIISITH CUJIBHBIX CTYIEHTOB U
MPUBJIEKAaTh UX K Hay4dHOU paboTe, K y4acCTHIO B Pa3HOIO pojia OJIUMIIMA/IAX U KOH-
Kypcax.

CTyleHT JOHKEH OILyIIaTh 3aMHTEPECOBAHHOCTh IMPENOJABATENS B JTOCTUXKE-
HUW KOHEYHOTO pe3yibTaTa: B MPHUOOPETCHHH OOYYAIONMMUCS TMPOYHBIX 3HAHHMH,
YMEHHI U BJaJIeHUs HAKOIJICHHON MH(opManuen s pemeHus 3aaad B npodeccuo-
HAJIBHOM AEATEIBHOCTH.
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Ilpunooscenuel

CTpyKTypa U coaep:KaHHe IMCHUIIMHBI « BbIcIIasg MaTeMaTHKA»
no HamnpasieHuro 15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE oO0ecnevYeHne MAIMUHOCTPOUTEIbHBIX IPOU3BOJCTBY,
IMpopunib: «KOHCTPYKTOPCKO-TEXHOJOTHYECKOe o0ecriedeHue nnpoBoro Npou3BoACTBa
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Marpuilpl, wmetoaoMm [aycca. Teopema
Kponekepa — Kanemiu.

1.4

Pemenue npou3BOIbHBIX CUCTEM JIMHEH-
HBIX ypaBHeHUI MetoaoM ['aycca. OgHo-
POJIHBIE CUCTEMBI JIMHEWHBIX airedpanye-
CKHMX YpaBHEHUU

1.5

Pa3zgen 2. DiieMeHTHI BEKTOPHOI ajireo-
pbI.

JIuHeitHbpIe onepanuy HaJl BEKTOPAMHU, X
cBoicTBa. JInHeltHas 3aBUCUMOCTh U HE3a-
BUCUMOCTh BEKTOpPOB. bazuc cucrembl
BEKTOpOB. PasnosxeHue BeKTOpa mo 6a3u-

cy.

1.6

CkansipHO€, BEKTOPHOE U CMELIaHHOE IPO-
U3BEJICHUSI BEKTOPOB, X CBOMCTBA.

1.7

Jluneiinsle mpoctpancTBa. basuc. CoOct-
BEHHbIE 3HAYCHUS] U COOCTBEHHBIE BEKTO-
pBL MaTpHULBL.

CamocrositeqibHast padora Nel Ha ceMu-
Hape

1.8

Pa3zgen 3. KommiekcHble 4ucjIa 1 MHO-
rowieHbl. Gopmbl 3aNMCH KOMIUJIEKCHOTO
4yycaa, IOHATHE MOJYJsST W apryMeHTa.
JleicTBUSI HajJ KOMIUJIEKCHBIMU YHCIIAMHU.
MHorouIeHbl, OCHOBHAsI TEPEMa aJreOpbl

1.9

Pa3znesa 5. DjeMeHTBI MATEMATHYECKOI0
aHaIM3a

Yucnosas mnocienoBarenbHOCTh. [Ipenen
YUCJIIOBOM MOCJEAOBATEIIBHOCTH M €ro
cBorictBa. Dynknus. Ilpexen ¢yHkuuu.
OcHoBHbIE T€OpEMBI O npeaenax QyHKIUH.
IlepBbIil 1 BTOPOW 3aMedaTesIbHBIE IIpEc-
Jbl. DKBUBAJCHTHbIE OECKOHEYHO Malble
BEJIMYUHBL. PackpeITe HeEonpeaeaeHHo-
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CTEH Pa3IMYHOrO TUIIA
Boinaua 3agaguii PI'P Ne 2 mo marema-
THYECKOMY AHAJIH3Y.

1.10

HenpepbiBHOCTS (GYyHKIMN B TOUYKE U Ha
npoMexyTtke, Todku paspeiBa (yHKIUH,
ux kinaccudukanmsa. ACUMNITOTHI rpaduka
byHKIMKM, WX KiIacCHUUKAIUSA, YCIOBHUS
CYIIECTBOBAHUS, METO/IbI HAXO0XKJICHHS.

10

111

[IpousBognas pynkiuu. ['eomerpudeckuii
U MEXaHMYECKUM CMBICI TPOU3BOJIHOM.
[TpaBuna muddepennupoBanus u  Gopmy-
JIbl BBIYHMCJIICHHA ITPOU3BOAHBIX. Ta6HHHa
MIPOM3BOJIHBIX OCHOBHBIX 3JE€MEHTAPHBIX

(GyHKIHH.

11

1.12

HNudbdepenunpoBanue o0paTHBIX  (DYyHK-
1ui, (GYHKIMH, 3aJaHHBIX HESBHO, Tapa-
METpUYeCKH, Jorapudmudeckoe audde-
pEHITMPOBaHUE

12

1.13

Hudbdepennman. [IpousBogusie u audde-
peHLMaNbl BBICIIUX MOpsAAKoB. [lpuGmu-
JKEHHBIC BBIUMCIICHUS C MMOMOIIbI0 audde-
PEHITHAIIOB.

CamocrosiTeqibHasi padora Ne2 Ha ceMu-
Hape

13

1.14

PackpeiTHe HeomnpeneneHHOCTe pa3nuy-
Horo Tumna. IIpaBuno Jlonurana. @opmyna
Teinopa. Pa3nokeHusi OCHOBHBIX 3JIEMEH-
TapHbIX (yHKIMHA 1o (opmyne Makiope-
Ha. [IpubnuxeHHbIE BHIYMCIECHUS C MTOMO-
b0 Gopmynel Teitnopa.

14

1.15

OcHoBHBIE Teopembl AuddHEepeHITHATEHOTO
UCUUCIIEeHUs. MOHOTOHHOCTb (DYHKIUH,
sKcTpeMyMbl HeoOxomumbie W TOCTATOY-
HBIC YCJIOBUSI MOHOTOHHOCTH, JIOKAJIBHOI'O

15
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IKCTpeMyMa. lccrmenoBaHne BBITYKIOCTH
rpapuka ¢ynknuu. Touku neperuba rpa-

¢dbuka GyHKIHH.
ITpuem PI'P Ne 2

1.16

OO6mrast cxema ucciaeaoBaHust GYHKIUA U
nocrpoenus ee rpagpuka. CBoiicTBa (yHK-
LM, HENpepbIBHBIX Ha oTpe3ke. Hau-
Oosblilee ¥ HaMMEHBIIEE 3HAUYECHUS (PYHK-
IIUU Ha OTPE3KE.

16

1.17

O0630pHast JEeKIHs

17

1.18

O030pHOE MPAKTHYECKOE 3aHATHE

18

(Dopma ammecmauuu

19-
21

Bcero yacoB nmo fucuuIInHe
B NIEPBOM ceMecTpe

18 36

54

PI'P

caM.
pao.

Bropoii cemecTp

2.1

Pasgen S. DyHKHUA HECKOJIbKHUX Iepe-
MeHHBbIX. [Ipenen u HenmpepsiBHOCTH. Oc-
HOBHBIE CBOIMCTBA HEMPEPHIBHBIX ()YHKIIUHA.
Yacrasie mpousBoanbie. [lomnbi mudde-
penrman. IIpow3BoaHble CIOXHON (DYyHK-
LY HECKOJIbKUX MEPEMEHHBIX

Boiiaua 3aganuii PI'P Ne 3 no pynknu-
SIM HECKOJIbKHX IlepeMEeHHbIX

2.2

YacTtHble Tpou3BoOHbIC U AU PepeHITnaIb
BbICIINX MOpsaKoB. Teopema [IBapiia.
IIpon3BoHas 1o HanpaBJIeHUIO. I pagueHT.

2.3

Kacarenpnas k kpuBoil. KacarenbHas
IJIOCKOCTh M HOPMallb K IOBEPXHOCTH.
®opmyia Teitnopa.

OKcTpeMyM (QYHKLIMH HECKOJBKUX Iepe-
MeHHBIX. HeobXxoaumble M JOCTaTOUYHBIE
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YCIIOBUS IKCTPEMYyMa.

2.4

Paznen 6. UnTerpajibHoe McUMCIeHHE
[TepBooOpasnas. HeompeneneHHbI HHTe-
rpaJl ¥ ero cBoicTBa. TabauIia MHTETPaJIOB
OT OCHOBHBIX JJIEMEHTAPHBIX (DYHKIIHA.
MeToa HEmocpenICTBEHHOTO WHTETPUPOBA-
HUA.

Boeiraya 3aganuii PP Ne 4 mo muTe-
IPAJbHOMY HCYHCJICHHIO

2.5

HNHTerpupoBanye ¢ MOMOIIBIO 3aMEHBI IIe-
pPEMEHHOM, TMOABEICHUEM IO 3HAK Iud-
depennnana. Meroa HMHTErpUPOBAHUS IO
4acTsIM

2.6

HHTerpupoBanne panuoHAIBHBIX JIpo0ei
MHTErPpUPOBAHUE HEKOTOPBIX BHUIOB Hppa-
[UOHANBHBIX U TPUTOHOMETPUYECKUX

GyHKINH.

2.7

3amaun, TpUBOJAIINE K MOHITUIO ONpene-
JIEHHOI'O0 HHTErpaja. YCJIOBHS WHTEIpHU-
pyemoctu. CBOWCTBAa ONPENEICHHOTO HH-
terpana. CyliecTBoBaHHE MEepBOOOpa3zHON
HernpepbiBHON (yHKIMH. Popmyna Hpro-
ToHa-JIeiiOHMIIa. 3aMeHa MepeMeHHOW U
MHTETPUPOBAHUE T10 YaCTSIM B OIpE/IesIeH-
HOM HHTErpaie

2.8

[TpunokeHus ONpeneNeHHOr0 WHTEerpaia B
T€OMETPUM U MEXAHUKE

2.9

Beruncnenne miomaneid Iockux (uryp,
JUTMHBI KPABO, 00BEMOB

2.10

HecoOcTBeHHBIE HMHTErpasibl MEPBOTO U
BTOPOTO pOJia, KX CBOMCTBA.
CamocrosiTesbHast pabora Ne 3 Ha ce-
MHHape

10
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3agauv, NOPUBOIAIIME K TMOHATHSIM Kpat-
HbIX ¥ KPUBOJMUHEUHBIX HHTETPAJIOB.
JIBOWMHOM M TPOMHOW MHTErpalibl, UX CBOW-
cTBa. BpruncieHue IBOWHBIX WHTETPaIOB
CBEJICHUEM K TOBTOPHBIM.

11

2.12

KpuBonuHeliHble MHTErpansl MEPBOIO M
BTOPOTO pPOJA, HX CBOMCTBA M BBIYHCIIC-
HUs

12

2.13

['eomerpuueckue U GpU3NUECKUE MPUITOKE-
HHUS KPaTHBIX HHTETPAIOB, IPUMEPHI BBI-
YHUCIICHUSL.

CamocrosiTesibHast pabora Ne 4 Ha ce-
MHHape

13

2.14

Paznen 7. YucinoBble U (PYHKIHUOHAJIb-
Hble psabl. Yucnoseie psabl. CXOAUMOCTh
u cymma pspa. HeoOGxomumoe ycioBue
cxoaumoctu. JleictBusi ¢ psipamu. CBOM-
CTBa YHUCJIIOBBIX p}II[OB. 3HaKOHOJIO)KI/ITeJIB-
HbIe psaabl. 'apmonnueckuii psia. [Ipusnaku
CpaBHEHUSA

Boigaua 3aganuii PI’P Ne 5 no psigam

14

2.15

I/ICCHGI[OBaHI/Ie CXOOUMOCTHU ITOJOXKHUTCIIb-
HBIX psaoB: npusHaku JlamamOGepa, Komu,
MHTETpasIbHbIN npu3Hak Komm.

15

2.16

3Hakouepenytomuecss  panbl.  [IpusHak
JleitOHumia. AOCONIOTHAS U YCJIOBHAs CXO-
JUMOCTh 3HaKOIEpEMEHHBIX psgoB. O000-
nieHHble npusHaku JlamamoOepa u Komm

16

2.17

CreneHHble psAabl U UX CBOMCTBA. Teopema
Abens. HMHTepBal U paanyc CXOIUMOCTH.
Paapl Teiinmopa m Maknopena. YcioBue
pasznoxumoctu ¢pyHkuuu B psag Teitnopa.

17

2.18

PaznoxxeHne HEKOTOPBIX (GYHKIUI B psin
Teinopa. [IpuMeHeHue CTENEHHBIX PSIIOB B

18
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PUOJIMKEHHBIX BBIYUCICHUSAX.
CamocrosiTesibHast pabora Ne 5 Ha ce-
MHHape

®opma aTTecTAllMU

19-
21

Bcero yacoB o fucHUIJInHE
BO BTOPOM ceMecTpe.

36

36

72

PI'P

caM.
pao.

Tpernii cemecTp

3.1

Pa3znen 9. O6bikHOBeHHBbIE TU(depeH-
HHAJbHbIE YPABHEHHSA

OcHoBHBIEC TOHATUS OOBIKHOBEHHBIX IH(-
dbepeHIMaIbHbIX YpaBHEHUH (11.y.) IEPBOTO
nopsiaka. 3agada Komm, Teopema cymiect-
BOBaHUSl M EAMHCTBEHHOCTH €€ PEeIICHHS.
[lonatuss oOImIEro M YacTHOTO pPELICHHI,
o0lIero u 4acTHOro MHTerpanoB. ['eomer-
pUYECKHUIl CMBICT OOIIer0 WHTErpana M.y
1-ro mopsinka

3.2

Pemenue n.y. mepBoro mopsiaka ¢ pasnie-
JEHHBIMU W PA3ACIAIOIIMMUCSA TMEPEMEH-
HBIMHA

Boinaua 3ananuii PI'P Ne 6 no a.y.

3.3

OnHopoaHbie 1.y. M NPUBOJSIIUECT K
HUM. JIMHEHHBIE 1.y. IEPBOrO MOPSAIKA U
ypaBHeHus bepnymum Meron Bapuanuu
MIPOU3BOJIbHOM TOCTOSTHHOM, METO/T ITPOU3-
BeJleHni bepHymuin.

3.4

Pemienue OOHOPOIHBIX ypaBHEHHUM J.y.
peuieHue JIMHENHBIE [1.y. IEPBOro MopsaKa
U ypaBHeHUs bepHyiu. Pemenue ypaBHe-
HU B HESIBHOU (popMe.
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CamocrositesibHasi padora Ne 6 B ayau-
TOPUM

3.5

Huddepennmanpaple  ypaBHEHUS BBICIITNX
nopsiikoB. OcHoBHBIE TTOHATHUS. [locTaHOB-
ka 3amaun Komm, kpaeBoil 3agauu. Ypas-
HCHUs, JOIMYCKAOMUE HHTCTPUPOBAHUC
METOJIOM MOHWKEHHSI TOPSJIKA

3.6

HurterpupoBanue a.y. N —To nopsaka. Me-
TOAOM IIOHVKEHUS MTOPSAKA

3.7

JIuHeHbIE ONHOPOAHBIE A.y. N —TO MOpPAI-
ka. OOmue cBoicTBa pemieHuid. [IpuHiumn
cyneprno3unuu  pemenuii. Teopema o
CTPYKType OOILero pemeHus ITUHEHHbIX
OJHOPOJHBIX A.y. N —ro mnopsaka. Ilo-
cTpoeHue (hyHIaMEHTaIbHOW CHCTEMBI pe-
WIEHUW U1 YPAaBHEHUW C MOCTOSHHBIMU
kod(durmentamu.  XapaKTepUCTUUECKOE
ypaBHEHUE.

3.8

Pemienne MMHEMHBIX OJMHOPOAHBIX M.y. N —
r0 TOpsiIKa ¢ OCTOSHHBIMU K03 urmen-
TamMu. BU 4acTHBIX penieHruid OJJHOPOIHO-
ro YypaBHEHHUS B 3aBHCUMOCTH OT BHJIA
KOpHEH XapaKTePUCTHUECKOTO YPaBHEHUS

3.9

JIuHeitHple HEOMHOpPOAHBIE M.y. N-rO Mo-
psanka. Teopema o cTpykType OOIIero pe-
mienns. Meton moadopa 4acTHOTO periie-
HUA OJIA paBJII/I‘-IHBIX CliequaJIbHbIX BUI0B
MpaBO YacTH.

3.10

Pemienue nMHENHBIX HEONHOPOIHBIX .Y.
N-TO MOpsAKA C MOCTOSTHHBIMH KO3 durn-
€HTaMH C UCIOJL30BAaHUEM METOMA M0a00-
pa 4aCTHOTrO peHIeHUsI.

10

3.11

JIvuHeitHple HEOTHOPOAHBIE A.y. BTOPOTO
MOpsIIKA C TIOCTOSIHHBIMU KO3 (UIIHEeHTA-
MU C IIPOU3BOJIBHOW HENPEPBIBHOW IPaBOU

11
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4acTel0. MeTon Bapuanuu NPOU3BOJIBHBIX
MOCTOSTHHBIX

CamocrosiTesibHass padora Ne 7 B aynm-
TOPUM

3.12

Pemienne nMHEMHBIX HEOMAHOPOIHBIX ..
BTOPOTO TOPSJKA C TMOCTOSHHBIMH KO3(-
GUIMEeHTaMH METOJOM BapHalluu MPOU3-
BOJIBHBIX ITOCTOAHHBIX

12

3.13

KpaeBble 3amaun. 3agaun Ha COOCTBEHHBIE
3HA4YeHUs

13

3.14

Huddepennmanbaple  ypaBHEHUS C Tiepe-
MEHHBIMH KOd(uimenTamu. YpaBHEHHE
Olinepa. MHTerpupoBaHue MeETOJIOM CTe-
MIEHHBIX PSIOB C HEOMPEACTECHHBIMU KO-
dbunmreHTamu.

14

3.15

[Ipumenenue psiga Telnopa K HHTErPUPO-
BaHMIO JI.y. C IEPEMEHHBIMHU KO3 PUIHECH-
TaMH

15

3.16

Cuctembl  OOBIKHOBEHHBIX U depen-
HUATBHBIX ypaBHEHH. OCHOBHBIC TOHS-
Tus. PelieHne HOpPMaNbHBIX CHCTEM JIH-
HeMHBIX audQepeHInanbHbIX ypaBHEHUH
METOJIOM  HucCKiIroueHus..Meronx  Dinepa
pelIeHUs OHOPOIHBIX CUCTEM

16

3.17

OnepanvoHHBI METOJ pPELIEHUs JIMHEH-
HBIX JU(epeHNaTbHbBIX YpaBHEHUNH U
CHCTEM

17

3.18

[TpubnMKEHHBIE aHAIUTHYECKUE METOMBI
pemenus nudGepeHIMaTbHBIX YpaBHEHUN

18

[Ipumenenue METO/IOB by6HoBa-
lNanepkuHa, HAaMMEHBIINX KBAJPATOB, KOJ-
JOKAIMid K PEUICHUIO KPaeBBIX 3agad s
QG depeHIMaIbHbIX YpaBHEHUN

18

d)opma ammecmauuu

19-
21

Bcero yacoB nmo gucuMInJInHe

54

36

90

36




B TpeThbeM ceMecTpe

PI'P

caM

pao.

YerBepThlil ceMecTp

4.1

Pa3neua 10. Teopusi BeposiTHOCTEH
Brenenue. DnemMeHTH KOMOMHATOPUKH.
Boiiaua 3aganuss PI'P Ne 7 mo Teopun
BEPOSAATHOCTEM

4.2

OCHOBHBIE IOHSTHSI TEOPUU BEPOSITHOCTEN.
Crny4aiiable coObITH, MX THIBL. Kiaccuye-
CKOE M CTaTUCTHYECKOE OIpPEIEICHUS Be-
pPOSITHOCTH, UX cBoiicTBa. HemocpeacTeen-
HBI MOJCYET BEPOATHOCTH Ha OCHOBE
KJIACCMYECKOro ompezeneHus. ['eomerpu-
Yyeckas BeposATHOCTh. 3anaua broddona.

4.3

AnreOpa coObITHIl. 3aBUCUMBIC U HE3aBU-
CHMBIE COOBITHS. YCIIOBHAsT BEPOSITHOCTb.
OCHOBHBIE TEOpPEMBbI TEOPUU BEPOSITHO-
CTEMN.

4.4

@opMyiia OJHON BEPOSITHOCTH. POPMYyIIbI
beiteca, bepHymim, jokambHass W HWHTE-
rpaibHas Teopemsl Jlamnaca.

4.5

CiyyaliHble BEJIMYMHBI, UX THUIIbI, TIOHSITUE
3aKOHA pacupeieseHus CIy4YalHOW BeJId-
yuHbl. OCHOBHBIE 3aKOHBI pacHpeieeHus
JTUCKPETHON CIy4ailHOW BEJNWYUHBI (TH-
MepreoMeTpUYECKui, OMHOMUAITBHBIN,
pacnpenenenue Ilyaccona).

4.6

UucnoBble XapakTEPUCTUKH IAUCKPETHBIX
CIy4yalHbIX BeIW4YUMH. MareMaruueckoe
OKUJAHWE U JHCIEPCHs CIydalHBIX BEIU-
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YUH, UX BEPOSITHOCTHBIA CMBICI U CBOMCT-
Ba.

4.7

HenpepoiBHasi cinyvailinas BenuunHa. WH-
TerpaibHas  (QYyHKOUS — pacrpeneseHus.
[ImoTHOCTE BeposATHOCTEH. Martemaruye-
CKO€ OXKMJIaHM€ W JIUCIIEPCHUSl HEMpPEpPbIB-
HOM CITy4ailHOW BEJIMYMHBI.

4.8

OCHOBHBIE 3aKOHBI pacHpeeseHHs Helpe-
PBIBHBIX CIIy4yallHbIX BEIMUYUH (paBHOMEpP-
HBIH, ITOKA3aTEIbHBIN).

CamocrosiTeibHass padora Ne 8 Ha ce-
MHHape

4.9

Hopmainbnsiii 3akoH pactpezenenus. IIpa-
BHJIO TPEX CUTM

4.10

[IpenenbHble TEOpPEMBl TEOPUU BEPOSITHO-
creii. HepaBenctBo UYeOwnimeBa. Teopema
YeOwimeBa. Teopema bepuymmu. 1leH-
TpaJibHas MpeiebHas TeopeMa.

10

411

OcHOBHbIE 3aJja4l MaTeMaTH4eCKOW cTa-
TUCTUKHU. BriOopounblii meton. I'eHepais-
Hasi COBOKYITHOCTh M BBIOOpKA. THIIBI BBI-
6opok. CrarucTudeckoe pacrmpeeieHue
BbIOOpKU. [locTpoeHune  sMmupHyYEcKOn
byHKIMHM pacnpeneracHus] BHIOOPKH, TOJIH-
TFOHA U TUCTOTPAMMbI OTHOCUTEIBHBIX Yac-
TOT.

Boiiaua 3aganusi PI'P Ne 8 mo marema-
THYECKON CTATHCTHKE

11

412

ToueuHbIe OLCHKH MTapaMeTPOB pacIpese-
nenus. Hecmemennsie, 3¢ hekTuBHbBIC U
COCTOSITENbHBIC OIIeHKH. Bribopounas
cpeasss. BeibopouHast v ucnpaBieHHas

12

38




IHCTIepCHU. YTIPOIIEHHBIE METOIBI pacue-
Ta CTATUCTUYCCKUX XAPAKTCPUCTUK BbI-
O0opKH

4.13

WNHTrepBanbHble OLEHKU. JOBEpUTENBbHBIN
MHTEPBAJI Ul MaTeMaTH4ECKOro O)KHJa-
HUS IIPU U3BECTHOM CPEIHEM KBaJpaTh4de-
CKOM OTKJIOHCHHH.

13

4.14

Pacnpenenenne Crtbronenta. [loBeputeinnb-
HBI WHTEpBaJ] JJI BBIOOPOYHOHN CpemHen
IIPU HEU3BECTHOM CpEIHEM KBaJpaTHye-
ckoM oTkJIoHeHuH. Cirydail Majoi BBIOOD-
KU1

14

4.15

[IpoBepka mpaBmononoOUs cTaTUCTHYE-
CKuX runore3. lIoHATHS cTaTUCTHYECKOU
TUIIOTE3bI (TIPOCTOM W CII0KHOW), HYJICBOU
U KOHKYPHPYIOIICH THUIOTE3bl, OIIMOOK
MEpPBOrO0 ¥ BTOPOTO poOja, YPOBHS 3HAYU-
MOCTH, CTAaTUCTUYECKOrO0 KpUTEpUsi, KpH-
TUYECKOU 00J1acTH, 00JIaCTH TIPUHATHS TH-
note3sl. Kpurepnii Xz IIupcona. IIposepka
TUIOTE3bl 0 HOPMAJIbHOM 3aKOHE pacripe-
JIEJICHHUSL.

15

4.16

DOneMEHTBl KOPPEISLUMOHHOIO U Perpeccu-
OHHOro aHanusa. OmnpezneneHue mnapamer-
pOB  JIMHEHHOM CPEIHEKBAIPaTUYECKOMN
perpeccuy METOAOM HauMEHBIINUX KBaJpa-
TOB.

16

4.17

Onpenenenue BbIOOPOUHBIX KO3 PuLmeH-
TOB KOPPEJILIMA U PErpeccuy, METOAMKA
IIOCTPOCHHUs JIMHEMHOW CpEeIHEKBagpATH-
YECKOM perpeccuu

CamocrositesibHasg padora Ne 9 Ha ce-

17
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MHHape

O0630pHas JEeKIHs 18 2 2
19-
Dopma ammecmayuu 21
Bcero yacoB nmo AMCHHUIUINHE B YeTBeP- 2
TOM ceMecTpe 18 18 36 2 cam
PIT'P '
pao.
Bcero 4acoB nmo JMCIUNJIUHE HA TIEPBOM 8 9
U BTOPOM Kypcax 126 | 126 252 cam.
PT'P pad
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[Tpunoxenue 2

MHHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHUS
POCCHUMCKOI ®EJIEPALTUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO)KETHOE OBPA3OBATEJILHOE
YYPEXXJIEHUE BBICILIET'O OBPA30OBAHUSA

«MOCKOBCKHH NOJIUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHUI ITOJIUTEX)

Hanpasnenue noarotoBku

15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe 00ecneYeHne MAIIMHOCTPOu-
TeJIbHBIX IPOU3BOJCTB)»
Ipopuniab: «KOHCTPYKTOPCKO-TEXHOJIOTHUYECKOe o0ecnedeHue uugpoBoro
MPOM3BOJIACTBA»
KBanudukanus (cTeneHb) BHITYCKHUKA!
bakanasp

dopma 00ydeHUS: OUHAS

Kad)ez[pa «MaremaTuka»

®OH/I OHEHOYHBLIX CPE/ICTB

MO JUCLUILINHE

Brniciiag MmaTeMaTuka

Cocras: 1. [IaciopT (poH1a OLIEHOYHBIX CPEICTB
2. OnucaHne OLEHOYHBIX CPEACTB:
- DK3aMeHallMOHHbIE OUJIETHI
- KoMrnek el 3a1anuii A1 KOHTPOJIBHBIX paboT
- KoMruiekT BonpocoB
- Kommnexr 3aganuii 11t BEIIOJIHEHUS
pacdyeTHoO-TpaguIecCKux padboT

CocraBurein:
K.¢.-M.H., nou. E.A.Koran

Mockaa, 2022 rox
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Tabmura 1
IMMOKA3ATEJIb YPOBHS CPOPMUPOBAHHOCTHU KOMHETEHHI/Iﬁ

«BpIcIIasg MAaTEMaTHKAa»

®IroC BO no nHanpasieHuo 15.03.05 «KoHCTPYKTOPCKO-TeXHOJIOTH4YECKOe ofecrnedyeHue MAIIMHOCTPOUTEIbHBIX MPOM3-

BOJICTB»

IIpopnib: «KOHCTPYKTOPCKO-TEXHOJOTHYECKOE o0ecniedeHue nnpoBoro npou3BoCTBa

B mpotiecce ocBoeHUs JaHHON NUCHUTUIHMHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CICTYIOIINE

001IeKYJIbTYPHbIe KOMIETEHIHH!

KOMIIETEHIIMH IlepeyeHb KOMIIOHEHTOB TexHoJsorus dopma Crenenu ypoBHel 0CBOCHHS
NHIAEKC | @OPMYJIUPOBKA ¢dopMupoBaHusl | OLIEHOYHOI0 | KOMIIETEHIIHI
KOMIIETeHIH A cpeacrpa**
YK-1 Croco0eH  OCyIIEeCTB- | 3HATH: JIEKIIUS, cCamo- YO Ba3oBblii ypoBeHb
JATh TIOMCK, KPHUTHYE- | ® ¥ MOHMMATh MPOOJIEMBI caMo- | CTosTeNNbHas pa- | PI'P -BJIaJIeeT HaBbIKaMu paboOTHI C OC-
CKMH aHalW3 M CHHTE3 | pa3BHTHS M caMopeanusanuu | 00Ta, CEeMHHap- HOBHBIMU MOHATUSIMU U METOIAMH B
uHopManuu,  TpUMe- YyeJIoOBEeKa B 00JIaCTH MaTeMa- | CKUE 3aHATU paMKax TUCHHUTLINHBI; CIOCOOEH K
HITh CHUCTEMHBII mona- THUKH U TCXHUYCCKHX HAYK HCIIOJIb30BAHHUIO CBOCTO TBOPUCCKOTO
X044 AJjid pCHICHUA I10- YMETh: IIoTE€HIIMa1a
CTaBJICHHBIX 3aJa4 ® JICIIOJIb30BaTh  MOJIyYCHHBIC
3HAHMS U Pa3BUTUS CBOETO IToBbIIEHHBIA YPOBEHD
TBOPYECKOTO ITOTEHIIHAIA -CBO6OI[HO BJIaACECT MaTeMaTuydc-
BJIAJETD: CKUMH METOJiaM, 00JaJaeT Croco0-
e (PU3HKO-MATEMATHICCKUM HOCTH HCIIOJb30BaTh CBOM TBOpUE-
almapaToM,  IIO3BOJISIOLIMM CKU{ TMOTEHIMal s MHpuoopere-
pemiath mpoOIeMbl, Xapak- HUSI, UCTIOJB30BaHUS U OOHOBIICHUS
TepHbIe IS IPOdECCHOHAIb- Oonee TIIYOOKHMX MaTEeMaTHYECKUX
HOM JIeATEIILHOCTH, WCIIOJIb- 3HaHUH
3ys HaKOIUICHHBII TBOpUe-
CKUU TOTEHIMAl W CIOC00-
HOCTb K CAMOPA3BUTHUIO
YK-6 CrnocoOeH ynpaBisTh 3HATh: JIEKIIUs, cCamMo- YO Ba3oBblii ypoBeHb
CBOMM BpEMEHEM, BbI- e IpoGJIEMBI CaMOOpraHM3alyy | CTosTenbHas pa- | KP -BJIaJIC€T OCHOBHBIMH IMOHATHUIMHU U
CTpauBaTh U PEAIN30- 60Ta, ceMuHap- T METOAAMH JINHEWHOW U BEKTOPHOU
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BBIBATh TPAEKTOPHIO Ca-
MOpPAa3BUTHS HA OCHOBE
MIPUHITAIIOB 00pa3oBa-
HHS B TCUCHHE BCelt
KU3HU

1 caM0ooOpa30BaHUsl YelloBeKa
B o0jacTu MaTeMaTWKu U
TEXHUYECKUX HaYK

yMeThb:

® JICTIOJIb30BaTh  IOJYYCHHbIE
3HAHUA ISl PA3BUTHUS CBOETO
TBOPYECKOTO TOTCHLIHANA U
JalbHENIIero camoodpas3oBa-
HUS

BJIa/1eTh:

¢ (pH3HKO-MaTEeMaTHUYECKUM
anmapaTroM,  IO3BOJISIOLIUM
pemars TpoOJIEMBI, Xapak-
TEpHbIC I MPO(dhecCHOHAb-
HOM [1eATeNbHOCTH, HCIIOJNb-
3yd HaKOIUICHHBIM TBOpYe-
CKMH IIOTEHIMAJI U CII0CO00-
HOCTh K CaMOOpraHU3aluu U
caM000pa30BaHUIO

CKHC 3aHATUA

Ob

anreOpsl, MAaTEMaTHYECKOTO aHAN3a,
Teopun TudepeHIaIbHbIX ypaB-
HEHUI, BEPOSTHOCTHO-
CTaTHCTUYECKHUMH METOIaMH, 00Ia-
JaeT HaBBIKaMH CaMOOPTaHU3alUH 1
CIIOCOOHOCTBIO K CaMOOOPa30BaHUIO

IloBBINIEHHBIN YPOBEHD

- CBOOOIHO BIIaJIeeT METOJaMH JIU-
HEIHOI 1 BEeKTOpHOM anreOpbl, Ma-
TEMaTHYECKOTO aHAIN3a, TEOPUH
muddepeHInanbHbIX ypaBHEHUH,
TEOPHUHU BEPOATHOCTEH U MaTeMaTH-
YEeCKOH CTaTHUCTUKH, 00JIa1aeT CIIOo-
COOHOCTBIO MCITI0JIb30BaTh CBOM
TBOPYECKHI MOTEHIIHAI K PEIICHUIO
3a71a4 MOBBIIICHHON CIIOKHOCTH

**- CoxkpamieHust (opM OIICHOYHBIX CPEJICTB CM. B IpuiiokeHuu 2 k PIL.
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Hepeqeﬂb OLCHOYHBIX CPEJACTB IO TUCHHUIIJINHE

«BpIcIIag MaTeMaTHKA »

Tabnuua 2
Haumenosanue [Ipencrasnenue one-
Ne Kpatkas xapakTepucTiKa OLEHOUYHOT O
/p | oueHouHoro cpen- cpejicTea HOYHOT'O CPE/ICTBA B
CTBa DOC
1 KonTponbhas (ca- CpencTBo npoBepkH yMeHUH npuMmeHsATh | Kommiekt kon-
MOCTOSTENbHASA) IIOJIyYCHHBIEC 3HAHMS I PEUICHMS 3a7ad | TPOJIBHBIX 3aJaHUMI
pabota OIIPEAEIIEHHOTO THUIIA [10 TEME WM pa3jie- | [0 BapUaHTaM
(KP) 1y

2 | PacuerHo-
rpadudeckas pa-
6ora

(PTP)

CpenctBo mpoBepKH YMEHUH TPUMEHSTH
MOJIy4eHHbIE 3HAHMS 110 3apaHee OIpeje-
JIEHHOW METOJIMKE JUISl PEIIeHUs 3a]1ad
WM 33JJaHUI IO MOJTYJIIO WJIM AUCLUTLIH-
HE B LIEJIOM.

KoMmmnekr 3aganumii
TSt BBITIOJIHEHUS
pacyeTHo-

rpagudecKoi paboThI

VYceTHbIT onpoc

CpencTBO KOHTPOJISI, OPTaHU30BaHHOE KaK
crienuanbHas 0Oecela IMeJarormueckoro
paboTHMKAa ¢ OOy4YarOIIMMCS Ha TEMBI,

Bormpocsl o

3 cobecenoBanue, CBSI3aHHBIE C M3y4aeMOW UCLUUIUIMHOMN, U TeMam/pazzenam
(YO) paccuMTaHHOE Ha BBISICHEHHE O0OBeMa JUCIUTUIMHBI
3HaHUN 00yYaroImerocs Mo OIpeaeeHHO-
My paszeny, TeMe, npobiaeme u T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 331aHUH,
4 Tecr HO3BOJISIOIIAs aBTOMaTU3HPO- @DOoHJ TECTOBBIX
(T) BaTh MPOLEAYPY U3MEPEHUS YPOBHS 3HA- 3a1aHUI
HUW 1 yMEHUH 00y4aromerocs.
5 | Ox3aMmeHannonHble | CpeAcTBO MPOBEPKU 3HAHUM, YMEHMH, Ha- | DK3aMEHALIMOHHBIE
OuneTs BBIKOB. MOKET BKJIIOYaTh KOMIUIEKC TEO- | OMJIETHI.
(Ob) peTHYecKuX BONPOCOB, 3ajnad, npaktude- | [llkana oueHuBaHus u

CKUX 3aJaHuil.

nporenypa HpUMeEHe-
HUA.

[IpomexxyTouyHas arre-
cranus (I1A)

Dx3ameH (D)

1) yctro (V)
2) nucemenHo (I1)

OdopmiieHue U onUcaHue OLEHOYHBIX CPEACTB

1. Ik3aMeHAIUOHHbIE OMJIeThI Jb)
(ns1s1 oneHkH KomnereHnuu YK-1)

1.1. Ha3znauenue: Mcnonb3yroTces 1uisl IPOBEAEHUS TPOMEKYTOUHOM aTTECTallMH 110 AUCLUIIINHE

"BelIciias Mmaremaruka’.

1.2. PernmameHT 3K3aMeHa: - BpeMs Ha IOJITOTOBKY T€3UCOB OTBETOB - 10 45 MUH.

- Crioco6 KOHTPOJIS: yCTHBIE OTBETHI.
1.3. lIxana oreHnBaHUS:
"OTJMYHO'" - eCcIM CTYACHT IIyOOKO M MPOYHO OCBOMJI BECh MaTepUal MPOrpaMMbl 00y4YeHHUs, UC-
YepIbIBAIOLIE, TOCIEA0BATEIbHO, TPAMOTHO U JIOTUYECKU CTPOMHO €ro U3Jaraer, He 3aTpyaHseTcs
C OTBETOM IpU U3MEHEHUU 3aJ[aHus, CBOOOTHO CHpABISIETCS C 33Ja4aMU U MPAKTUYECKUMHU 3aja-
HUSIMH, IPaBUIIBHO OOOCHOBBIBAET MPUHSATHIE PEIICHUS.
"Xopomo'"- ecnu CTYyAEHT TBEPAO 3HAET NPOrPAMMHBIM MaTepHal, TPAMOTHO U IO CYIIECTBY €ro
U3JIaraeT, He JAOIYCKaeT CYLIECTBEHHBIX HETOUYHOCTEW B OTBETE Ha BONPOC, BJIAAEET HEOOXOUMBbI-
MU YMEHHUSMHU ¥ HaBbIKAMH MIPH BHIMIOJHEHUH MTPAKTUYECKUX 3aaHUH.



"Y10BJIETBOPUTEJIBHO' - €CIIM CTYIEHT OCBOUJ TOJBKO OCHOBHOW MaTepHall IPOrpaMMbl, HO HE
3HAET OTJENbHBIX TEM, JIOMYCKAeT HETOYHOCTH, HEIOCTATOYHO NpPaBHIIbHBIE (HOPMYIHPOBKHU, Ha-
PYIIAET MOCIEeIOBATEILHOCTD H3JIOKEHHSI IIPOTPAMMHOTO MaTepUaja U UCIIBITHIBACT 3aTPYAHCHHUS B
BBITIOJTHEHUH MPAKTUYECKUX 3a/IaHUM.
"Hey10BJ1eTBOPHUTEJIBHO'" - €CJIM CTYIEHT HE 3HAET 3HAYUTENIBHOM 4YacTH IPOrpaMMHOrO Mare-
puana, JOMYCKAeT CephE3HbIE OLIMOKHU, C OONBIIMMH 3aTPYAHEHHUSIMH BBIOJIHAET MPAKTHUYECKHE
3aJlaHusl.

Kaxnoe 3amanue 5K3aMeHaIMOHHOI0 OWiIeTa OlleHNBaeTCA OTaeIbHO. OOIIEN OIEHKON SIBIIS-
€TCs CpeJIHee 3HaUCHHE, OKPYTIIEHHOE /10 L[EJI0r0 3HAYCHUSI.
1.4. KoMIIeKThI 3K3aMEHAIIMOHHBIX OMJIETOB BKJIFOYAET IO KaKaoMy pasneny 25-30 OunetoB
(XpaHATCS B LIGHTPE MaTeMaTHYECKOro 00pa3oBaHUs).
TunoBble BApMAHTHI OWJIETOB NMPHJIATAIOTCS.

MHWHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKON ®EJEPALINNA
®EJIEPAJILHOE 'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE
VUYPEXJIEHME BBICILIET'O OBPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)

@dakynbTeT 6a30BBIX KOMIIETCHIINH, Kadenpa «MaremaTuka»
HMucnunnuza «Beicmias MaTeMaTHuKay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUJIET

Ornpenenurenu U X CBOMCTBA.
Uucnoas mocneaoBaTelIbHOCTh U €€ Tpeiel.

12 -1 2
Pemnts MaTpuyHOe ypaBHEHUE XB=A, eciu A:(2 1} B:( 0 J.
Haiitu yron Mexny Bektopamu a=(1L-2-2) 1 b =(2,0,1).

y 2t?
1+t 1413

Haiitu npon3BoHyr0 QyHKIMH, 3aJaHHON IMApaMETPUIECKH X =

o g > W N

Haiinure sxkcrpemymsl ynkmun — y = x* —2x°.

YTBepxkaeHo Ha 3acemannu kadenpsr «Matematukay « 11 » urons 2020 r., mpotokos Ne 10

3aB. kadenpoit I'.C. XKykona / /

MMHUCTEPCTBO OFPASOBAHMS 1 HAYKU POCCUICKOM ®EJIEPAIIMU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJI)KETHOE OBPA30BATEJIBHOE
YUPEXJEHWE BBICIIEI'O OBPA3OBAHUS
«MOCKOBCKHWM MOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

®dakynbTeT 6a30BBIX KOMITETESHITHH, Kadenpa «Matematukay
Hucuunnmbaa  «Beiciiast MmaTemMaTukay

Kypc 1, cemectp 1
9K3AMEHAIIMOHHBIN BUJIET Ne 4

1. Jlunerinas komOuHanus BekTopoB. basuc. Koopaunatsl BekTopa.
2. Muddepennupyemocts, nuddepeHiman, reoMmeTpuaeckuii cMbich aud depennnana.

44



1. KommnekcHsble uncna. Onpenenenue, GOpMbI 3alIUCH U JCHCTBUS HAJl HUIMHU.

X +2X%, =—1

2% —3x, =12°

4. Tloka3atb, 4TO BEKTOpbl m =(1,-12), 7 =(2,0,3), p=(-2,-11) oOpa3ytoT 0a3uc B MPOCTPAHCTBE.
2n-1 _ 52n

3. Pemmuth cucremy MeTO10M OOpAaTHON MaTPHIIBI {

(6]

. BbruucnuTh npeneit nocaeaoBaTeIbHOCTH  lim

n—oo

6. Haiinure sKkcTpeMyM GYHKIHH y = /X ++/6— X.

22n+1 +52n+2

VYTBep:kIeHo Ha 3aceqanuu Kadeapsl «Matematuka» « 25 » 02. 2020 r., mpotokoin Ne 7

3aB. kadeapoii I'.C. Xykona / /

MuHuctepcTBO 00pazoBaHus U Hayku PO
MockoBCKHH MOJUTEXHUYECKHH YHUBEPCUTET

NHucTuTyT 6a30BBIX KOMITETCHITHI

IleHTp MaTEMaTUYECKOTO
o0OpazoBaHUs
JlmcuunnuHa «BeICIas MaTeMaTHKa
Kypc 1, cemectp 2

IK3aMeHALUMOHHBIN OnJier Ne 1

1. TlepBooOpa3Has, HeompeaeICHHBIM UHTETpaII. Tabyinia OCHOBHBIX HHTETPAJIOB.
dx

45X +45-x
7.6

3. BBIUUCIUTH ONpeAETICHHbIH HHTETpal j33in2 X COS XdX .
0

2. BBIUUCTUTH HEONPENEIeHHBIA HHTErpall J

4. VYxaxwure, KaKOW U3 HECOOCTBEHHBIX WHTETPAJIOB SBISICTCS CXOISIIIMCS
J'\/;dx, jx’3dx, j\/ x> dx.
1 1 1
5. HaiiTi yacTHBIEC MPON3BOIHBIE BTOPOTO MOpsKka GYHKIMH Z = COS(X® —2XY) , yOeauThCS, 4TO

" "
Zy, =1,

YTBepxkaeHo Ha 3acemanuu Kadenprel «Matematuka» « 25 » 02. 2020 r., mpotokomn Ne 7

3aB. kadenpoit I'.C. XKykona / /

MUHUCTEPCTBO OBPA30BAHNS 1 HAVKH POCCUNCKON OEJEPAIINN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE YUYPEXJ/IEHUE
BBICIIEI'O OBPA3OBAHU A
«MOCKOBCKHUM MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

@dakynbpTeT 6a30BBIX KOMIIETCHIINH, Kadenpa «MaremaTuka»
HucnunnuHa «Beicmias MaTeMaTHuKa
Kypc 2, cemectp 3
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3K3AMEHAIIMOHHBIN BUIET Ne 1

1. Jluneiinbie omHOpoaHble nudepeHranbable ypaBHEHUs N-To mopsaka. O0mue cBocTBa
pemenuii. [lonsaTne ¢GyHAAMEHTANBHOW CHUCTEMbI pEIICHUH JHMHEHHBIX OIHOPOIHBIX
mudpepeHInaTbHBIX YPaBHEHUH N — ro MOpsKa.

2. OCHOBHBIE TOHSTHS TEOPUH OOBIKHOBEHHBIX NU((EepeHINaNBHBIX YpaBHEHUI MEepBOro Mo-
pszKa.

3. Pemmwmts 3agauy Kommm: y' =2xe* +y, y(0)=0.
4. Pemwuts ypaBHeHue: y' —2y" +y = 2X.

YTBepxkaeHo Ha 3acemanuu kadenpel «Matematukay « 25 » 02. 2020 r., mpotokomn Ne 7

3aB. kadenpoit I'.C. XKykona / /

MUHUCTEPCTBO OBPA30OBAHM S U HAVKU POCCUUCKON OENEPALIMN
OENEPAJIBHOE T'OCYAAPCTBEHHOE BIOJIXKETHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE
BBICHIEI'O OBPA3OBAHU
«MOCKOBCKMI1 MOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI1 TOJINTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka
HucuunnuHa «Beiciiasg MaTeMaTHKa)

Kypc 2, cemectp 4
3K3AMEHAIIMOHHBIA BUJIET Ne 1

1. Knaccuueckoe ¥ CTaTHCTHYSCKOE OIpEACICHNA BEPOATHOCTHU ITOABJICHUA CJIy‘-IElfIHOI“O CO6BITI/I}I, CBA3b U
pasiniyne MKy HUMU.

2. HOCTpOCHI/IC OOBCPUTCIIBHOTO HHTEpBAJIa IJId MATEMATHYECKOro OXHIAaHHUA TIIpU  HU3BECTHOM
CPCAHCKBAAPATUICCKOM OTKJIOHCHUH.

3. B maptun 10% HecranmaptHbix netaneir. Haynauy otroOpanbl 3 metamu. COCTaBUTh 3aKOH pacrpejierie-
HUS YUCJIa CTAaHAAPTHBIX JeTajeil cpeny 0oTOOpaHHBIX.

4, JInst CTaTUCTUIECKOTO pacIpenesicHus] BHIOOPKH

X 2 5 8 10

n 1 3 5 2

HalTH BEIOOPOYHYIO CPEIHIOI M HCIpaBieHHyro aucrepcns D .

VYTBep:kIeHo Ha 3aceqanuu Kadeapsl «Matematuka» « 25 » 02. 2020 r., mpotokoin Ne 7

3aB. kadeapoii I'.C. Xykona / /

MUHHCTEPCTBO OBPA3OBAHMS U HAVKU POCCUMCKOU ®EJIEPALINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE VUYPEXIEHUE
BBICIIET'O OBPA3OBAHUA
«MOCKOBCKHWH MOJUTEXHUYECKWN YHUBEPCUTET»
(MOCKOBCKH IMOJIUTEX)

@dakynbTeT 6a30BBIX KOMIIETCHIINH, Kadenpa «MaremaTtuka
I[I/ICLII/IHJ'II/IHa «Bricras MaTeMaTHKa)

Kypc 2, cemectp 4
3K3AMEHAIIMOHHBIA BUJIET Ne 17

1. T'unepreoMeTpUIECKUN 3aKOH pacIpeIeICHUS CIIyIaiHON BETUIHHBI
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2. Jluueiinas cpeaHekBaapaTHdeckas perpeccust. OThICKaHUE THHEHHON PErpeccuy METOIOM HAUMEHBIITHX
KBaJIpaToB.

3. HaiiTi BepOSTHOCTh PabOTHI AIEKTPUUCCKON [EMH, H300PaKEHHON Ha PHC., €CIIH BEPOSITHOCTH PabOTHI
Ka)KJ0r0 U3 HE3aBUCHUMO PabOTaIOIIUX JIEMEHTOB 1ienu paBHa P=0.9.

| [ —

1

L L]
4. Jletanmb, U3TOTOBJICHHAS aBTOMAaTOM, CYMTASTCS TOJJHOM, €CJIH OTKIIOHCHUE €€ KOHTPOJIMPYEMOTO pa3Me-
pa OT MPOEKTHOTO He mpeBbimaeT 2 MM. Ciy4aifHble OTKIIOHEHHS KOHTPOJIMPYEMOTrO pa3Mepa OT Ipo-
€KTHOT'O MOAYMHEHBI HOPMAJIbHOMY 3aKOHY CO CPEJIHUM KBaJPaTHYECKHM OTKJIOHEHHEM O =1MM U ma-

TEMATHYECKUM OKUJAHUEM d = 0. Ckonbko MPOLCHTOB HETOAHBIX L[eTaneﬁ HM3rOoTaBIIMBACT aBTOMAT?

VYTBep:xkIeHo Ha 3aceqanuu Kadeapsl «Matematuka» « 25 » 02. 2020 r., mpotokoin Ne 7

3aB. kadeapoii I'.C. Xykona / /

KomiiekTsl TeCTOBBIX 3alaHUi M KOHTPOIbHBIX padoT (T, KP)

10 JUCIOUITJIINHE Bricmast MaTeMaTHKa
(HauMEHOBaHUE JTHUCIUILIUHBI)

(ni1s1 ouenku komnerenuu OK-7)
1-b1ii cemecTp

1. Haiiu 3Ha9eHms MaTpHIHOro Muorowiena F(A)

f(x):—x3+2x2—x+3,A=(_1 Oj
3 2

2. HaiiTi panr MaTpUIbl IIPUBEIEHUEM K CTYIIEHYATOMY BHJI
p p p Y Yy Yy _g 5 6 -3 -13

11 -3 13 5 17

1 2 1
3. Beraucnuth onpenenuTens NPUBSACHUEM K CTYIICHUATOMY BHITY 3 5 3
2 17 -
4. Haifti matpuity, oopaTHyio maHHOH (a). Pemmth MatpudHOe ypaBHEHHE (0)
1 2 1
@ |3 5 3 ©) 1 _ZDX -2 3 5
a - =
-3 4 3 -1 0
2 7 -1

5. Pemuth cucremy ypaBHeHUH. YKa3aTh O00IIIEe M OJTHO YaCTHOE pelieHue (a).
Pemmth cucreMy ¢ momotibio oOpaTHoi MaTpuilsl U o popmynam Kpamepa (0)

4%, +9x, —5%; —8%, =5 X, +2X, + %X, =5
(a) 43X +7X, —2X, —4x, =4 (6) 93X, —5X, +3%, =—7
2%, +5X, + X; +3X, =3 2X, + 17X, — X, =13
1. Pacniucars paznoxkeHue BeKTopa X 110 BEKTOpam B, E],F
x={5-12,1, p=1{1-30}, q={1,-11}, r={0,-1,2}

2. KonnuueapHsI 1 BEKTOPHI P # (7
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a={2,0,1}, b={-231}, p=2a+2b, q=3a-2b
3. BeruucauTs miomas napauienorpaMma, IoCTpOEHHOTO Ha BEKTOPax aub a- YIOJI MEXIY

BEKTOpaMH P U (

— _— - = — _ — —

a=2p+q, b=p-3q, lp|=2, |o|=2, a=

TecToBOE 3aJaHHE IO KOMILIEKCHBIM YHCJIAM
(ns1 ouenku komnerenuu OK-7)

3AJAHHME 1

YCcTaHOBUTE COOTBETCTBHUE MCKAY KOMIIJICKCHBIM YUCJIOM U €TO MOAYJICM.

1 1-i 2\/5
2 2+ 2i J2
3 —3+4i 2
! J3-2i 5
° J7

3AJJAHMUE 2
JleficTBUTeNbHAS YaCTh KOMILIEKCHOTO uncaa (3—2i)° pasHa
BAPUAHTBHI OTBETOB: 1) 413 2)5 3)13 4) 9.

3ATAHHME 3
Ha pucyHke npeacrasiaeHa reoMeTpudecKas WLIIOCTpanus KoMIuiekcHoro uucna Z = X +1Y. To-

r71a TPUTOHOMETpUYecKas (hopMa 3arucu 3TOT0 YKHCa UMEET BUJ

YA
1/2 4
0 V3/2 X
| OtBer ‘ |
3AJIAHMUE 4

BekTop, COOTBETCTBYIONIMI CyMMe KOMIUICKCHBIX yncen Z; =—1+i u z, =2-3i, u3o0paxeH Ha

pHUCYHKE
BAPUAHTBI OTBETOB: 1) 2)  3) 4).

y
1\2 YA
2 4
1) ) A 3) b )
? 1
- . - }‘-_ -
1 o x 0 T % 0 X 0 2 x
-2

3AJAHHUE 5
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JlaHbl 2 KOMIUIEKCHBIX YHCIa Zy U Z,.

YA y

0
2251 0

._/:?350

z, 2

Torma apryMeHT Ipou3BeeHUs arg(zlzz) (B rpagycax) paBeH

| OtBer ‘
3AJIAHME 6
JlaHbl 2 KOMIUIEKCHBIX YHCIa Z; U Z,.
A YA
Z,
22
1120 601
|\ S—
0 X 0 X

Torma apryment otHomenust arg(z,/z,) (B rpagycax) paBeH

| OtBer | |
3AJIAHUE 7
Hatitu Mmoxyns komruiekcHoro uncia Z, ecnn Imz =3, a argz =arcsin(3/5).

| OTBer | |
3AJJAHUE 8

JIaHO KOMIUIEKCHOE YHCI0 Z =2+ 4/51. YCTaHOBUTE COOTBETCTBUE MEXK]y ONEpaIUsIMU HAJ| JTaH-

HBIM YHCJIOM U PC3YyJIbTaATaMH UX BBIITOJHCHUS.

! 2z 2+/5i
g 71l 4
3 2+7 9
4 -1 2 \/g i
3 3
3AIAHHUE 9
Haiitu 3Hauenus kopHs 3/—1. [Toka3aTh X Ha KOMIIIEKCHOM IIOCKOCTH.
| Ortser |
3AIAHHME 10

V2 V2 .\/EJSO_

2 .
Ilycte Z =——+1——. Bprumcaurp | —+I1—
2 2 2 2

BAPUAHTBI OTBETOB: 1) -1  2) 1  3) 2 4) —2%,

3aaHus M0 MATEMATHYECKOMY AHAJIM3Y
(ns1 ouenku komnerenuu OK-3)

1. Yuciopas IOCICA0BATCIIbHOCTD. Hpej:[en YHCIOBOM IOCJICA0BAaTCIIbHOCTH. Beckoneuno Maneie U O€CKO-

HEYHO OOJIbIINE IoCJICA0OBATCIIBHOCTH. Yucio €.
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2. tgx*
Haiiti nponsBomHyto GyHKIMU Yy = 15
+

3. JlaHbl BEKTOPHI @ = (2; 3) , b= (1; —3) ,C = (—1; 3). IIpy KakoM 3HAYEHUH (X BEKTOPHI

p=a+ ab), g =a+ 2C koyuMHeapHsI.

1. HaiiT mpou3BOJHYIO Y,

Jx

a) y=arctg® In—— 6) y:(\&)
X+2
3
. X
B) sin(x—2y)+—=7x r) x=e"'cost, y=e'cost
y
2. Haiitu lim 11
x>o X arctgx
1
3. [IpoBecTH MOJHOE UCCIICIOBAaHUE U TOCTPOUTH rpaduk f (X) =x°+ —
X
1. BsluncauTe npenenst:
n+l _ gn-1 H
1 Iim# 2.1im 3% 3 i (1-3x)""
n—w 3M2 4 Gn x>01 _ @X x—+0
2. BeUucauTh IpOn3BOTHEIC:
yz_CO;SX 2. y=arctg® +sinln2x
3sin(12x+1) 1—2%2
X+4 2
1. IToctpouts rpaduk: y=——; y=
X+2 VX+2
2. Haiitu npenensr:
m(2—nf—{1+nf Z)mehr+2—ﬁ8n“+3

n%°°(1+n)2—(2—n)2 e n+5+n

(2n?43) :
3) lim| = 4)hnn%Vn2+1—n)

n—o| 2n° +1 n—o

0, x<-rx&
3. HccnenoBath Ha HENPEPHIBHOCTD M BBIITOTHHUTH YepTekK: Y =4SIiNX, —7 <X <0
m, x>0

2-oii cemecTp

HNuTerpaJnbi
(nast oueHku KomnereHun OK-3)

BoruucauThb HEOMpEeaACJJCHHbIC HHTErPaJjbl

2.[x-27"dx 3. [e*cos xdx 4.j2L 5. [ x cos 3xdx
X —6x+18

dx
ETI
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=3
dx dx 8 Ix2+l dx 10 sin® x

6. | 7. x-1 9. | dx
X2 46x+5  TAfx+1+42 X243 M- x?arcsinx €0 X

Borunciantsb ONMpPEACTCHHbIC HHTEIPAJbI

1”j635in2xcosxdx 2 }L 3}(x—1)exdx 4TL 5 ? dx
0 o143 0 1xy/7+Inx 1144/3x-2

2 2 -4 1 y2 V3 8 2
L 7 - e (X g 0 f Xk 10, [v4-xPdx
“, arctgx 1(3x+5) o X +1 0 4/1+ X2 0
Heco0cTBeHHbBIE MHTErPaJIbI
(ni1s1 ouenku komnerenuu OK-7)

1. YKa}KI/ITe, KaKo# 13 HeCOOCTBEHHBIX HHTETPaAIOB ABIACTCA CXOOAIIUMCSH
o0 o0 o0

[Vxdx, [xZdx, [+x°dx.

1 1 1

dx

0
2. BBIUMCINTD HHTETPaJl, YCTAHOBUTB €r0 CXOJUMOCTb HJIM PACXOIUMOCTh | i
—ol+X

0
3. BbIuncanuTh HHTErpajl, YCTAHOBUTB €r0 CXOJMMOCTh HIIH pacxoauMocth [ In xdx
1

a dx
4. BelYMCITUTh HECOOCTBEHHBIH MHTErpal [——, YCTAHOBUTD €r0 CXOIMMOCTD HIIN
0

pacxoguMOCThb.
1
§ dx
5. Beruncnuth HECOOCTBEHHDIH HHTErpal _2 , YCTAHOBUTB €0 CXOANMOCTb UJIU
-1
pacxoauMOCThb.
1
} dx
1. BoruuciauTh HECOOCTBEHHBIN HHTErpal —3 , YCTAaHOBUTB €0 CXOANMOCTb HUJIU
0
PaCXoauMOCTh.

BbruncauTh ABOMHbIE HHTEIPAJIbI
(nast oueHkH KomnereHun OK-7)

L [[(x+5y)dxdy, D={(x,y)0<x<1, 0<y<1}.
(D)
2. [[A0—-x*—y*)dxdy, D={(x,y)|1<x<2, 0<y<2}.
(D)
3. [[(x+y)dxdy, D —MHOXeCTBO TOYEK IIIOCKOCTH, OTPAHHYEHHOE JINHUAMU Y = X,
(D)
4. [[4xydxdy, D — MHOXXECTBO TOYEK IIJIOCKOCTH, OTPaHUYEHHOE JIMHUSIMHU
(D)
x=1 y=% y=3X
5. [[(x*+y)dxdy, D — MHOXeCTBO TOUEK TIOCKOCTH, OTPAHHYEHHOE JTHHUSAMH
(D)
y=x/2, y=2x, y=2/x (x>0).
Brruncnuts ABOMHBIE MHTETPAJIbI, EPEHAS K MOJIPHBIM KOOpIUHATAM
1. [[(4x* +4y? +6)dxdy, 20e D={(x,y):x*+y’<1}.
(D)

y=x%.
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2. [[(3yx*+y® —2)dxdy, 20e D={(x,y):x*+y*<4}.
(D)
W3MeHNUTh NOPAIOK UHTETPUPOBAHUS B IBOMHOM MHTEIrpaje

1x? 2 6-x 1 2-
L {706 + y?)axy, 2. fax [ (x y)dy, 3. fdy [ f(x y)dx.
00 0 2x 0y
Bpraucinuth KpUBOJIMHEHHBIE HHTETPAJIbI

1] X\/de +(x+y)dy, rme L - myramapa6omsl Y=X° ¢ HampaBlIeHHEM OT TOUKH
L

B(2;4) k touke A(0;0).

2. [2xydx—x’dy BmOMB OTpe3Ka mpsMoii, BeIxoasuero u3 Hayana koopaunar O(0;0) u
L

3aKaH4YMBaroIerocs B Touke A(2:1).
3. [2xydx—x’dy  Bmonb ayru mapaGons Y = X’ ¢ nawansHO O(0;0) u xoneunoui A(2;4)
L

TOYKaMH.

4.[2xydx+x’dy  Bmoan nomanoii OBA, rae O(0;0), B(2,0) u A(21).
L

6. Haiiti 00beM Tela, mosrydeHHOTO BpamieHrneM BOoKpyr oc OY (urypsl, orpaHUYeHHON JTH-
HUSIMU y=X3, y=1 x=0.

7. Haiitu o0beM Temna, MoJy4eHHOTo BpaiieHueM BOKpyr ocu OX ¢urypsl, orpaHUYeHHOMN JTUHUS-
M Yy =X, y®=X.

8. Haitty momans QUIypsl, OTpaHMYEHHOH IMHUAME Y = X°, Y =—X+2

DOYHKIUN HECKOJIbKHUX NepeMeHHbIX
(nis1 ouenku komnerenuu OK-3)

o " "
Haiitu yacTHBIE TPOU3BOIHBIC BTOPOTO MOPSAIKA, YOSAUTHCS, YTO ny =7

yX
x2—y? x? +3y°
1.Z2=¢€ , 2.z=c0s(x*=2xy), 3.z2=4y*=2x, 4. z=In(xy—x*), 5.z=—""— 6.
Xy
z=ctg(2x+3y), 7. z=sin(x’y), 8.Z - ) z=xcos’y, 10. z=y’sin’x.

Haiitu rpaguent pyakuun z = f(X,y) B Touke M, (X,,Y,)

4 2 2
12 =%, M,(46); 2.2 =%, Mo@-D);  3.z=27, My(2-2);
4. 2=x°-3y*x, M,(32).
HccnenoBaTh Ha SKCTpEMYM (PYHKIIHIO
1. z=x*—x+Yy*+2y, 2. 7=2X*+Xy—X+VY?,
3. z=x*-2x+4y-y?, 4. 7=x*-3x+3y*+4y,
5. z=x*+y? +4xy.

Pannl
(nast oueHku KomnereHun OK-3)

HCCHG,Z[OBB.TB Ha CXOAUMOCTD psAAbI
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I 2 o0 — i o0 f— o0 o0 n
1.Zsmzn’ 2 Zl sinn 3 % n-3 4 Zn+5 | 5 % ,—n+3[gj |

N mon?+1 ] an?+10° a1 5" b
x QM = (2n+1)" = 4n? —3 = 1n33n . 10

6. >——, 7. 8. , 9. , 10. )
nE:;L n" nz=1(5n+4j E4n2+3 nE:;L n nz=1(n +1)In*(n+1)

BriscHUTB, CXOAUTCS JI1 a0COIIOTHO, YCIIOBHO MJIM PACXOIUTCS P

= (=)™ z (=D)° z(-1)"(n+2) = (=)™ z (=D)°
L. > - 2> ——" - 3>~ 4 > 5 Y ==
nZ::I 3 n nz:l(6n+2)3 n=1 6" =1 5n nz:1413n2+1
5 (n+1)

o N n n
r1Z::1(_1) (Zn—lj '

3. Haiitu HHTCPBAJI CXOAUMOCTH psaaa U UCCIICAOBATH €T0 MMOBCACHNUC HAa KOHIIAX UHTCPBAJia

= n (x)
CXOJIUMOCTH > — 1.
nan+1\ 2

. 1
4. Paznoxuts B psn Teitnopa no crenensm X pynkuuto T (X) = @ 5xi6 UCTIONb3Ys
X" —oX+

TOTOBOE Pa3jIOKEHHE.
5. Pa3noxuts B psin Teiopa no crenensm (X —z/2) ¢ynkuuo  f(X) =cosx,

HCIIOJIB3YSA T'OTOBOC PA3JIOKCHUC.

3-mii cemecTp
TecToBoe 3a7aHHe 10 00LIKHOBEHHBIM M (P epeHIHAIBLHBIM YPABHCHHSAM

(nis1 ouenku kommnerenuu OK-7)

3AJIAHUE 1.
Y cTaHOBUTE COOTBETCTBUE MEXKAY HOMEPOM YPaBHEHUS U €T0 TUIIOM
1) xy'+2y=x"sin2x 2) (1+ y?sin 2x)dx—2ycos2 xdy =0

3) y'—47y:2x\/y 4) y3+2x7Yy =x4/3+2Y°.

- YpaBHEHHE C Pa3JeIsSIOIIUMHUCS TIePEMEHHBIMH,
nuHeliHoe auddepeHnaibHoe ypaBHEHHE,
- YpaBHEHHE B MOJHBIX AU depeHnuanax,
- ypaBHeHue bepnyinu,
- YpaBHCHHUE, IPUBOJISILIEECS K OTHOPOTHOMY.
3AJIAHHUE 2.
Jlano ypasneHue mepsoro mopsamka (5xy” + x°)dx—(y® —=5x’y)dy=0 B ¢opwme, comepxamieit
muddepentmanst. [IpuBenure ero K BUay, pa3pelieHHOMY OTHOCHTEIIBHO MPOU3BOTHOM.
| OtBer ‘ |
3AJIAHME 3.

Jlano muddepennmansHoe ypaBHerne Y = (2k +3)x*, Torma GyHkmms Y =2X° SBIAETCA €ro

pemienueM npu K, paBHOM:

| Otser ‘
3AJIAHHE 4.

. dx
O6uwmii naTerpan udepeHImanbHOro ypaBHeHus  y2dy = —, HMEET BH/I
X

| OtBer ‘ |
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3AJIAHHE 5.
VKaXuTe UHTErPAIbHYIO KPUBYIO peleHus 3anaun Komm s 00bIKHOBEHHOTO auddepeHnaib-
Horo ypaBHenus Xy ' =y-1 y@) =2.

YA

ON ™ >

0 X
-1

BAPUAHTBI OTBETOB: HA 2)B 3)C 4)D.
3AIAHHE 6.
Jlano nuddepennmansHoe ypaBHeHHe BTOporo mopsaaka Y” =X’ +X. Torga obmiee pemenue

YPaBHEHUsI UMEET BUJL
BAPUAHTBI OTBETOB:

1 1 1 1
1) y=—x*+=x3+C x+C 2) y=—x*+=x3+C,x+C
)Y 12 3 1 2 )Y 12 5 1 2

3

3) y=ix4+%x +Cx+C, 4) y=6x"+2x>+Cx.
3AJIAHME 7.
Pemrenue 3amaun Ko~ y" =2x+1, y(0)=y'(0)=0 UMEET BUJI
BAPUAHTBI OTBETOB:
X, x> x? XX, x®
1) y 3+x 2)y 3+2 3)y 6+x 4) y 5 X.
3AJIAHME 8.
Jano nuddepeHnmanbHoe ypaBHEHHE BTOpOro mopsaka 2Xy” —Yy' =0, Torma ero o0iiee pemicHue
HUMeET BHI:
| OtBer | |
3AJIAHME 9.
Jano nuddepenpaibHoe ypaBHeHHE BTOporo mopsaka Y'ctg4x+4y' =0, toraa ero obiiee pe-
[ICHUE UMEET BU]T
BAPHUAHTBLI OTBETOB: 1) y=0,25C,sin4x+C, 2) y=-C,cos4x+C,

3) y=C;sin4x+C, 4) y=-C;sin4x+C,.
3AJIAHHUE 10.
Kopuu xapakTepucrudeckoro ypasuenns pasusi Ky =K, =1, Ky, =+2, Torma dynnamen-

TaJgbHas CUCTEMA PEIICHUH TUHEHHOT0 OHOPOIHOTO MU((HEepeHIINATEHOTO YPAaBHEHUS C TTOCTOSH-
HbIMU KO3 pureHTaMu OyJIeT UMETh BU/T
BAPUAHTEBI OTBETOB:

1)y, =€, y,=e*, y,;=cos3x, y,=sin3x
2) yl — e—x’ y2 _ e—2x’ y3 — e3x’ y4 _ e—3x
3) y, =€, y,=e”*, y;=cos3x, Yy,=-sin3x

4y =e%, y,=xe¥, y,=e*, y,=e?
3AJIAHUE 11.
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Kopuu xapakrepuctuueckoro ypaBHeHus pasubl K, =k, =5, Kk,, =5%1i. Torga obmee pemenue

JIUHEWHOTO OJTHOPOIHOTO I depeHITNATBHOTO YpaBHEHUS C MMOCTOSTHHBIME KO3 duimentamMmu 0y-
JIeT UMETh BU;

| OtBer ‘ |
3AJIAHHUE 12.
N3BectHa dyHIaMEHTAIBHAS CHCTEMa PEIICHUH OJHOPOAHOTO JUHEHHOTO auddepeHITnaIbHOTO

ypaBHenus: Y, =1, Y,=X, Y,=x". Toraa 4acTHoe pelleHHE ypaBHEHHUs, YIOBJICTBOPSIONIEE
HavaseHBIM yeroBusM  Y(0) =2, y'(0) =-1,

y"(0) =-2, pasHo:

BAPUAHTBI OTBETOB:

1) y=2+x-x* 2)y=2-x-2x> 3)y=2-x-x*> 4) y=2-x-0,5x%

3AJIAHME 13.

Oyukius Y =C,e* +C,Xe" sBisiercs 00LMM PelICHHEM JIHHEHHOTO OHOPOAHOTO T hepeHIH-

aJIbHOTO YPaBHEHUSI C MOCTOSIHHBIMH K03((pULIMeHTaMu, TOTJa ero XapakTepuCTHYECKOe ypaBHe-
HUE UMEET BUJL

BAPUAHTBI OTBETOB:
1) k?-1=0 2) k®’-k=0 3) k’+2k+1=0 4) k®-2k+1=0.
3AJIAHME 14.
OO6miee pemenue muddepeHuuanbHoro ypapuenus Yy'+4y'+3y =0 umeer BuI
| OtBer | |
3AJAHMUE 15.

YaCcTHOMY  pEIICHHIO  JHHEHHOr0  HEOMHOpOAHOro  AuddepeHIranbHOor0  ypaBHEHHS
y"—3y'+2y=2x-1 1o BHIy €ro npaBoi 4aCTH COOTBETCTBYET (YHKIIHS

BAPUAHTHEI OTBETOB:
1)y, =Ax*+Bx 2)y,=Ax+B 3)y,=Ax 4) vy, =Ax*+Bx+C..

3AJTAHHUE 16.
JlaHo nuHelHOe HeoJHOPOoAHOE MU depeHIIMaTbHOE YPaBHEHUE C TOCTOSTHHBIMU KO3 PHUIIMEHTaMU
2y"+y'+2y =xe*sin2x. 3ammcaTh BHJ YaCTHOIO PELICHUS C HEONPEICIEHHBIMU KO3 dHUIreH-
TaMH

| Otser ‘ |
3AJIAHME 17.
Jlano nuHeliHOe HeoJHOpoIHOe Aud depeHIInaTbHOE YPAaBHEHHE C TOCTOSIHHBIMU KO3 puireHTaMmu
y"+4y=2ctg2x. B kakoMm Buje cieayeT MCKaTh YaCTHOE PEIICHHE HEOTHOPOJHOrO YpaBHEHUS
METOIOM BapHaIlH MTPOU3BOJIBHBIX MMOCTOSHHBIX ?

| OtBer | |
3AJIAHHUE 18.
Pemenue kpaeBoii 3amaun y" = 2xX+1, 0<x<3, y(0)=1 y(@3)=9/2
UMeeT BUJI

3 2 3 2

BAPUAHTBI OTBETOB: 1)y=%+x7—3x+1 2)y=%+x?—3x+1 3)
3 2 3 2

y:X—+X——Ex+1 4) y:X—+X—+Ex+1.
3 2 3 3 2 3

3AJTAHME 19.

Jlano nuddepennmansroe ypapaernue Y = y° +2X u nHadansroe ycrnosue Y(0) =1. Torma mepsbie

TPH WI€HA Pa3JI0KEHUS ero PEIICHUs B CTENEHHON PsIi UMEIOT BUJT
BAPUAHTBI OTBETOB:

1) 1+x+5x>  2) 1+x+0,25%° 3) 1+x+05x%° 4) 1+x+25x%
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3AJIAHME 20.

r_ 3 ,
06]_[[66 CHICHNUEC CUCTEMBI U EpCHIINAJIbHBIX aBHEHUU yl yz
p P yp '
Y =2Y1—Y,
UMEET BUJI
BAPUAHTBLI OTBETOB:
y, =C,e* +C,e™, y, =C,e ™ +C,e,
1 2
) Y, = %Cle2X ~-C,e™¥ ) Y, = —%Cle2X -C,e ¥
y, =C,e”+C,e¥, y, =C,e+C,e¥,
3 4
) y, = %Cle2X +Ce™¥ ) y, = —%Cle2X +Ce™>,

4-p1ii cemecTp
TecToBOE 3a1aHHE 110 TEOPUHN BEPOATHOCTEH M MATEMATHYECKON CTATUCTHKE

3ATAHHME 1

KonnuectBo cnoco0oB pacnpesiesieHuss TpexX MPU30BbIX MECT B OJMMIIMAJIE MO TEOPHUH BEPOSTHO-
ctei cpenn 10 yuacTHUKOB paBHO

BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AIAHHME 2

W3 ypHBI, B KOTOpOW HaxoAsaTcsi 6 OenbIX U 4 4epHBIX Iapa, W3BJIEKAOT Haymady 2 mapa. Torma
BEPOSITHOCTH TOT0, YTO 00a 1mapa OyayT OenbIMH, paBHA

BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.

3AIAHHME 3

B kpyr paguyca R Opomena Touka. Torna BeposSiTHOCTh TOTO, YTO OHA MOMAJET B 3alITPUXOBAH-

HYyI0 00J1aCTh, paBHA
YA

T - - T v
0 X

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.
3AJIAHUE 4
HecosmecTnbie cobbituss A, B,C e 06pasyror nonnyro rpymmy coObITHI, €CIM UX BEPOSTHOCTH

paBHBI:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3,P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
3AIAHHUE 5
Bpocatot 2 monetsl. CoObiTHS: A - repb Ha nepBoii MoHeTe, B- 1udpa Ha BTopoii MOHETE SIBISIOT-
csl:
BAPUAHTBI OTBETOB: 1) HeCOBMECTHBIMU ~ 2) COBMECTHBIMHU
3) He3aBUCUMBIMH  4) 3aBHCHMBIMHU.
3ATAHHUE 6
Crynent 3Haet 20 BorpocoB nporpammsl u3 30. Torna BeposSTHOCTh MPaBUIILHOTO OTBETA HA 3 BO-
npoca paBHa
BAPUAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4) 146/203.
3AJIAHHUE 7
B nepBoii ypue 6 Oenbix U 8 yepHBIX IIapoB, BO BTOpOW 7 OenbIX W 3 4epHbIX Imapa. M3 Haymauy

B35ITOW YpHBI BBIHYT OJIMH Iap. Torna BepoSsTHOCTb TOTO, UTO 3TOT LIap OKaXKeTcsl OeNbIM, paBHa
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| Otser ‘

3AJIAHME 8

CoObITHe A MOKET HACTYIMTH JIMIIb TIPH YCJIOBUH TOSBICHUS OJHOTO U3 2-X HECOBMECTHBIX CO-
oertuii B, n B,, oOpasyromux nosinyto rpymmy. M3sectHsl BepostHocTh P(B)) =2/3 u ycnoBHbIe

BepostHoctn Py (A)=1/3, Py (A)=2/5. Torna BeposAsTHOCTH COOBITHS A pasua

BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45  3) 22/45
3ATAHHUE 9
JuckpeTHas ciiydaiiHasi BEIMYMHA 3aJ]JaHa 3aKOHOM pacIlpeieNIeHUs] BEpOATHOCTEM
X 1 3 5
P 0,1 03 06
Torna eé Gpyukuus pacnpenenenus sepositiocteit F (X) umeer Bun
BAPUAHTBI OTBETOB:
0 npu x<1 0,1 npu X<1
0,3 1<x<3 0,4 1<x<3
1) F(x)= npu 1<X 2) F(x)= npu 1<X
0,6 npu 3<x<5 1 npu 3<x<5
1 npu X>5 0 npu X>5
0 npu x<1 0 npu X<1
01 1<x<3 01 1<x<3
3) F(x)= npu 1<X 4) F(x) = npu 1<
0,4 mpu 3<X<5 03 mpu 3<X<5
1 npu X>5 0,6 npu X>5.
3ATAHHME 10

HemnpeprsiBHas ciydaitHas BeIW4MHA 3a]jaHa HHTErPaIbHON (QYHKIIUEH
x<0,

0

npu

pacripeneneHus BeposTHocTeln F(X)=<X*/9 npu 0<x<3,

1 npu X>3.
Torna niotHocTh BepostHocTel T (X) mmeer Bun
| OtBer |
3AJAHHUE 11
I'paduk mmorHocTH BepostHocTel f (X) mokasan Ha pucyHke. Torna 3HaueHue a
f(x) A
a
0 2a X
paBHO
BAPUAHTBI OTBETOB: 1) 0,5 2)1 3) V2 4) 2.
3ATAHHME 12
JuckpeTHas ciiydaiiHasi BEJIMYMHA 3aJ]JaHa 3aKOHOM pacIlpeieNIeHUs] BEpOSATHOCTEM
X 0 1 3
P 0,2 03 05
Torga e€ MaTeMaTUYECKOE OKUJAHUE U JUCIIEPCHS] PABHBI
| OTBer |
3ATAHHUE 13

BepOHTHOCTB nosBiIeHus coObITHd A B 30 HE3aBHCHMBIX HCIIBITAHUAX, IIPOBOJUMBIX IO CXCMC

bepuymnu, pasua 0,6. Torga nucnepcus yucia MOSBICHUH 3TOT0 COOBITHS paBHA

BAPUAHTBI OTBETOB: 1) 0,24

3ATAHME 14

2) 18

3)7,2

4) 12.
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HenpepriBHas ciydaiiHas BeIMYMHA paclpeneieHa paBHOMepHO Ha uHTepBaie (6, 10). Torna eé
MaTEeMaTHYECKOe 0’KUIAHUE U TUCIIEPCHsI COOTBETCTBEHHO PaBHBI

| Otser ‘ |
3AJJAHHUE 15
HenpepsiBHast ciiydaiiHas BenuurHa X IMOAYMHEHA HOPMAIbHOMY 3aKOHY PACIpeesIeHUs ¢ MaTe-
MatudeckuM oxkunanueM M (X)=a=20. BepostHocTs €€ monamanus B uatepan (20, 25) paBHa

0,4. Torna BeposTHOCTB €€ monaganus B uaTepBan (15, 20) paBHa
| OtBer | |
3AJIAHHUE 16

CratucTudeckoe pacrpeieleHie BEIOOPKU UMEET BH/T
X 2 4 5 8

i
n 2 5 7 6

Torna oTHOCUTENBbHAS YAaCTOTa BapUaHThl X, =4 paBHa

| OTBer |

3AJIAHHUE 17
ITo BeIOOpKE 0O0BeMa N =100 mocTpoeHa rHcTOrpaMma 4acToT.
na
h
1

oOMN O 0O

<Y

4 8 12 16

Torna 3HaueHue a paBHO:
| OtBer |

3AJIAHHUE 18
W3BecTHO cTaTUCTHUYECKOE pactpeielieHie BEIOOPKU
X. 6 7 10 12 13

n 5 6 8 7 4

Torna e€ BeIOOpOUHas cpenHsas X, paBHa

| OtBer ‘ |

3AJIAHHUE 19
Jlana BeiOOpka o0bema N. Ecium kaxaplid 3J1EMEHT BHIOOPKHM YMEHBIIHMTH B TPH pa3a, TO BHIOOPOY-

Hast cpenusst X,
BAPUAHTbBLI OTBETOB: 1) ne uzmenurcs 2) ymeHbLIuTCSA B 3 pasza
3) yBenuuutcs B 3 paza  4) yMEeHBIIHUTCS B 9 pas.
3AJIAHHUE 20
Mopa M u Mennana m, BapHallMOHHOIO psifa
X. 12 13 15 16 18 20

n. 4 9 18 14 11 5

I
PaBHBI
| OtBer |

3AJIAHHUE 21
Bri6opounas cpeaHsis A5 JaHHOTO CTaTUCTUYECKOTO pacnpeiesieHusl BBIOOPKHU
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X; 2 4 5 8 10

n. 4 7 14 8 7

paBHa X, =6. Torna Beibopounas aucnepcus D, pasha
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJIAHUE 22
Haiitu noBeputenbHbI HHTEPBAI ISl OLICHKH ¢ HaJeKHOCThIO ¥ = 0,95 Heu3BecTHOro MaTeMaTH-

YECKOT0 OKMJaHUS HOPMAJbHO PACIpPENEIeHHOr0 Mpu3Haka X TIeHepalbHOH COBOKYNMHOCTH Xg,
ecau u3BecTHbI 00beM BbIOOpku N =30, BeIOOpouHas cpenuss X, = 2500, cpenHee kBagpaTHye-

CKOE€ OTKJIOHEHUE IeHepalbHOM COBOKYNHOCTH o =100, KBaHTMJIb HOPMAaJbHOTO PACIpEAEICHUS
t=2,58.
| OtBer | |

3ATIAHHME 23
[Tpu mocTpoeHnn ypaBHEHHs JHHEIHHONM perpeccun Y Ha X © Yy =ax+b momydeHsl clieayromue

pesynbrarer: T, =0,5, o, =2, o,=11. Toraa BeiGopouHbIii KO3 dHULMEHT perpeccun OyaeT paBeH
BAPUAHTBI OTBETOB: 1)0,55 2) 1,1 3) 0,22 4) 0,275.

3AJIAHME 24

Bri6opouHoe ypaBHeHue nuHeWHOI perpeccunt Y Ha X wumeer Bui: Y =2X—3. Torna Beibopou-

HBII KOA(OUITHMEHT KOPPEISIITUU MOXKET OBITh paBEH
BAPUAHTBI OTBETOB: 1) 0,6 2) -06 3) -2 4) -3.
3AJIAHHUE 25

Ecnu ocHoBHas runotesa uMmeet Buag H,: a =16, To koHKypHpyromiel OyaeT rumnoresa:
BAPUAHTBEI OTBETOB: 1) H,:a<16 2) H,: a<16
3) H:a>16 4) H,: a>14.

Onenka «oTIMYHO» BhIcTaBisieTcs cTyAeHTy 3a 90 — 100% npaBUIbHBIX OTBETOB,
OLIEHKA «XOPOIIO» - 32 HE MeHee 75% MpaBUIIbHBIX OTBETOB;

OLICHKA «YJOBJIETBOPUTEIBLHO» - 32 HE MeHee 50-60% mpaBUIIbHBIX OTBETOB;
OLIEHKa «HEYJOBJIETBOPUTEILHO) - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

Kommiekt Bonpocos (YO)
(nast ouenku kommerenuuii OK-3, OK-7)

JUHEWHAS 1 BEKTOPHASI AJITEBPA

Matpuupbl, TUIIBI MATPHLI.

Onepanuu ¢ MaTpullaMy, UX CBOWCTBA.

YMHOK€EHUE IPSAMOYTOJBHBIX MaTpPHIL.

Marpuunas popma 3aIucH CUCTEMbI TMHEHHBIX aNreOpandecKux ypaBHEHHIA.
Onpenenureny U UX CBOMCTBA.

[Tonsarue onpenenutens. MUHOPHI U adredpandecKue TOTMOIHEHHS.

CucTeMbl TMHEHHBIX anreOpandyecKkux ypaBHEHHH, OCHOBHBIE TOHTHS U OIPEACICHHUS.
IIpaBuiio Kpamepa pemieHus cucteM JMHEWHBIX YpPaBHEHUH.

OOpatrHas MaTpuLa U €€ BEIYUCIEHHE. Y CIIOBHUE CYIIECTBOBAaHUA 0OPATHOW MaTpPUIIbL.
10 Pemienue cuctem JTMHEHHBIX aNreOpandecKux ypaBHEHUH METOAOM OOpaTHON MaTpPHIIBL.
11. Meton Naycca pemieHus: CUCTEM JIMHEHHBIX YpPaBHEHHH.

©CoNoA~WNE
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12. Perenue npou3BOIbHBIX CHCTEM JIMHEHHBIX ypaBHEHUH MeTonoMm ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kamnemmm.

14. OnHopoaHbIE cUCTEMBI IMHEWHBIX ypaBHEHUI. Kpurtepuil cyniecTBoBaHMsI HETPUBHAJIBHBIX pe-
HICHUH.

15. TlonsTHE BEKTOpA U JIMHEHHBIE ONEpallui HaJl BEKTOPaMHU, CBOMCTBA ONepaluil.

16. JIuneitHas KOMOMHAITHS BEKTOPOB.

17.JIuneiiHas HE3aBUCUMOCTb M JIMHEIHAsl 3aBUCHUMOCTb I'€OMETPUUYECKUX BEKTOpOB. Kpurepuit
JMHEHMHON 3aBUCHMOCTH.

18. INonsarue 6azuca. KoopanHaTel BEKTOpA.

19. OpronopmupoBanHbIi 6a3zuc. Pa3nokenne BekTopa mmo BeKTopam Oaszuca.

20. YnopsimoueHHasi TpOoiiKka BEKTOPOB.

21. CkansipHO€, BEKTOPHOE M CMEIIIAHHOE MTPOU3BEICHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM 0a3muce.

22. YcnoBusi OpTOrOHAJILHOCTH, KOJJTMHEAPHOCTH U KOMIUTAHAPHOCTU BEKTOPOB.

23. JInHenHbIe MPOCTPAHCTRA.

24. Matpuna nepexoja oT 0a3uca kK 6a3ucy.

25. CoOCTBEHHBIE BEKTOPHI 1 COOCTBEHHBIE 3HAUCHUS MATPHIIHI.

MATEMATHYECKHUM AHAJIN3

[TonsiTve mepeMeHHOMN BEIMYUHBI U 00J1aCTH €€ U3MEHEHHUS.

NOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kiaccuukanus GyHKINH.

OnpeneneHre U TUTBI YUCIOBOM MOCIIeI0BATEIbHOCTH.

[Ipenen ynciaoBOM Mocnea0BaTENbHOCTH. ApHU(PMETHUYECKHUE ONEepallii HaJl OCIEI0BATEIbHO-

CTSIMHU.

5. YcnoBus cyliecTBOBaHUSI KOHEUHOIO Ipejeia YUCIOBOW nocienoBareapbHocTu (Teopemsl Ko-
mu 1 Beliepmrpacca).

6. Bropoii 3amedaTenbHbIN Ipees.

7. llpenen ¢ynkumuu. Onpenenenus. ['eomerpruyeckass HHTepIpeTalus NOHITUS Tpenena QyHK-

uuu. CBoiCTBa MpeIeoB.

beckoneuno maibie, 6eCKOHEUHO OONbIIMe (PYHKITUH.

9. IlepBslii 3aMevaTENbHBINA TPEer.

10. beckoHe4YHO Masble BEIMYMHBI. DKBUBAJIEHTHbIE OECKOHEYHO MaJible U UX UCIOJb30BaHUE NPU
BBIYUCIICHUH TTpeesioB. Talauiia 5KBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

11. HenpepsiBHOCTh ()YHKIIMHM B TOYKE M Ha MpoMmexyTke. OmHocToponHue npeaensl. Kinaccudu-
Kalus TOUeK pa3pbiBa rpaduka.

12. CsoiicTBa (hyHKIHM, HEMPEPHIBHBIX HA OTpe3ke (TeopeMbl Beliepmpacca, bonbimano — Komm).

13. IlpousBoanas. ['eomerpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOAHON. KacaTenpHas 1 HOpMaib
K TUIOCKOH KPUBOM.

14. Tabnuna nporu3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.

15. CBs3b MEXy CYIIECTBOBAaHUEM MPOU3BOTHON (DYHKIIMH B TOYKE U HEMPEPHIBHOCTHIO (YHKITUU
B TOH 7K€ TOYKE.

16. IIpousBomHass CyMMBI, MPOU3BEACHUS, YacTHOTrO. [Ipon3BogHast CIOXHOM M 0O0paTHOW (HyHK-
U,

17. TlpousBoiHas MapaMeTPUIECKH 3aJaHHON (DYHKITHH.

18. IlpousBoaHast pyHKIMH, 3aJaHHON HESBHO.

19. TuddepennupoBanne cioKHON MOKa3aTEIbHOU (PYHKITHH.

20. Muddepenuupyemocts. Auddepenunan. ['eomerpuueckuii cmbica quddepeHimana.

21. TlpousBoansie u AuddepeHITnaIbl BBICITUX MOPSIKOB.

22. OcHoBHBIE TeopeMbl nupdepeHnnanbpHoro ucuucineHus (reopema @epma, Teopema Posist, Teo-
pema Jlarpanxa, Teopema Kormm).

23. IlpaBuio Jlonurans.

24. Muorounen Telnopa u ero coiictBa. @opmyna Teitnopa. Ocrarounsiii uineH Gopmynsl Tei-

nopa B ¢popme Jlarpanxa u Ileano.
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26.
27.
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30.
31.
32.
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1.
. Beruucnenue miomany u JJIMHBL KPUBOH, 3aJaHHON YPaBHEHUSIMH B ITapaMeTpUdecKoit popme.
13.
14.

AcumnToTsl rpaduka GyHKIHH.

OxcrpemyM. HeobxoaumMoe ycimoBue IKcTpeMyma.

JlocTaTtouHble yCIOBUS IKCTPEMyMa.

Hocrarounoe ycioBue Bo3pactanus (yObiBaHUs) (DYHKITHH.

Hauboubiiee u HauMeHbIee 3HaUYCHHUST (QYHKITMH HA OTPE3Ke.

BrimykiiocTb, BOrHYTOCTb, TOUKa Meperuda. JloctaTouHOE yCIOBHUE BOTHYTOCTH (BBIMYKIIOCTH).
Heo6xoaumoe ycnoBue TOUKH neperuda. JlocraTouyHoe ycioBue neperuoa.

OO6mias cxema IMOCTPOCHUSI M KiCCIIeIOBaHU rpaduka (pyHKITHH.

OYHKIIMN HECKOJIbBKUX ITIEPEMEHHBIX

Omnpenenenre U TeOMETPUYECKUI CMBICI (DYHKLINHU ABYX MEPEMEHHBIX.

Jluauu ypoBHS (PYHKIHHU JABYX NEPEMEHHBIX.

YacTtHble MpoU3BOIHbIE (PYHKIIUH HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPUUECKUNA CMBICT
DyHKIIUN HECKOJIBKUX MEPEMEHHBIX, TOHATHUE MOJIHOTO Au(QepeHmana.
JubdepennrpoBanne CI0KHBIX QYHKIIUNA HECKOJIBKUX MEPEMEHHBIX.

[Tpon3BoiHbIEC BBICUIMX MOPSIKOB (PYHKIUU HECKOJIBKHX IepeMeHHBIX. CMelIaHHbIe TPOU3BO/I-
Hbele. Teopema IlIBapua.

[TpousBoaHast (YHKIIUU HECKOTBKHUX MIEPEMEHHBIX TI0 HATIPABIICHUIO.

[Ipon3BoaHas O HAIPABIIEHHUIO U TPAJAMEHT CKAJISPHOTO MOJIS.

DkcTpeMyM (QYHKIIUH HECKOJIBKUX MTEPEMEHHBIX.

. HeoOxonumoe 1 1octaTouyHOE YCIOBUS IKCTpeMyMa (QYHKIIMH IBYX [TEPEMEHHbIX.

NHTEI'PAJIBHOE MCYUCJIEHUE

[TepBooOpasHas, HeonpeAeIeHHBIA HHTErpall. Tabauia OCHOBHBIX HHTETPAJIOB.
3ameHa NepeMEHHON U UHTETPUPOBAHUE 110 YACTSIM B HEOIIPEACIIEHHOM UHTErpalie.
WuTerpupoBanue ¢ MOMOIIBIO MOABEACHUS 01 3HaK nuddepenimana.
HuTerpupoBanue paloHaIbHBIX Jpo0eit.

WNHTerpupoBaHue 1o 4acTsM U 3aMEHA IEPEMEHHOM B ONPEIETICHHOM UHTETpae.
WuTerpupoBanue TPUTOHOMETPUIECKUX (DYHKIIUN, OCHOBHBIC TPHEMBI.
HNHTerpupoBanne uppanmoHaIbHBIX (QYHKITUH.

VYHuBepcanbHas TPUTOHOMETPUYECKasi OJACTAHOBKA.

OmnpeneneHHbpIN UHTErpal U ero cBoiicTBa. @opmyia Hetorona — JleiiOuuna.
[TpunioskeHus ONPEISICHHOTO HHTETpajia K PeHICHHIO TeOMETPUIECKUX U (PU3HUECKUX 3a/1a4.
Brruucnenne miomanei ¢ noMoIbo ONpeaeI€HHOr0 HHTErpaa.

Brruucnenue mioniaay KpUBOJIMHENHOTO CEKTOPA B MOJISPHBIX KOOPINHATAX.
Boluucnenune miomaneii B MPSMOYTOJIbHBIX U TOJSPHBIX KOOpPJAMHATAX C IMOMOIIbIO OIpe-
JICJICHHOTO MHTErpaa.
Boluucnenue AMuMHbBI 1yTH C TOMOIIBIO OMPEAIECIEHHOIO HHTErpaa.
Brrunciienne JivHbBI 1y KpUBOH, 3aIaHHON apaMeTPUUYECKH.
Brruucrienne o6bema Tena BpalieHus ¢ MOMOIIbIO ONPEeICHHOI0 HHTErpaia.
Brruncnenue mioniaan NOBEpXHOCTH TeJla BpAICHUS.
HecoOcTBeHHBIE HHTErpabl MIEPBOTO M BTOPOro TUNA. [TOHATHS CXOAUMOCTH U PACXOIUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
HecoOcTBeHHBIE HHTETPabl OT Pa3PBIBHBIX (DYHKITUH.
KpartHble, KpuBoJIMHEeHbIE, IOBEPXHOCTHBIE HHTEIPAJIbI,
JIBOMHOM MHTETpAa, ONIPENEIICHUE U CBOMCTBA.
[IpaBuia BeIUKMCIIEHUS IBOMHOTO HHTETpaa.
HekoTopsie mpuiiokeHust TBOWHOTO WHTETpasia (K BEIYMCICHUIO TUIOMA e, 00heMOB, CTaTH-
YECKMX MOMEHTOB, MOMEHTOB UHEPLIMM, KOOPAUHAT LIEHTPA TAKECTH.
TpolHOM UHTErpai, ONpeAeICHUE U CBOUCTBA.
KpuBonuHelHbI HHTErpall IEPBOr0 THIIA .
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8.
9.

KprBonuHelHHbII HHTErpaj BTOPOro THUIA.

Heo6xonnMmoe u 10cTaTOYHOE YCIIOBHS HE3aBUCUMOCTH KPUBOJIMHEIHOIO MHTErpalia OT IyTH
UHTEIPUPOBAHUS.

®opmyna ['puHa.

IToBepXHOCTHBIN MHTErPAJI IEPBOTO TUIIA.

10. DnieMeHTHI TeOpUU NOJIS, TOBEPXHOCTHBIN UHTETPall BTOPOTO THUIIA.
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10.

11.

12.

13.

14.

PSIJIBI

YucnoBble MONOKUTENbHBIE psAfbl. [loHATHE CyMMBbl OeckOoHeYHOTO psia. Cxonasiuecs u
pacxosIuecs psiibl.

HeoOxoaumblil mpu3HaK CXOIUMOCTH, TEOPEMBI CPAaBHEHUSI.

[Tpusznaxu Janambepa u Koum, nHTErpaabHbIN MpU3HAK.

3HaKonepeMeHHbIE PSAJIbl, A0COTIOTHAS U YCIIOBHASL CXOAUMOCTb.

Teopema JleiibHUIIA O CXOTUMOCTH 3HAKOYEPEAYIOIIUXCS PSIIOB.

DyHKIIMOHAJBHBIE PSIbI, pABHOMEPHAs CXOJUMOCTb, MpU3HaK BeiepmTpacca.
Crenennsle psizibl, TeopeMa AOerns, HHTepBall H painyc CXOAUMOCTH CTETICHHOTO psia.
Psn Teiinopa. YcnoBus pa3noxuMocTu GyHKIMH B psan Teinopa.

Paznoxenue B pan Teitnopa HEKOTOPBIX PYHKIMH (TaOIMUYHBIE pA3TI0KEHU).
[Tpumenenue psina Teitiopa kK IPUOTUKEHHBIM BBIYUCICHUSM.

OBbBIKHOBEHHBIE IU®GPEPEHIIMAJIBHBIE YPABHEHU S

OcHOBHbIE TOHSTHS TEOPHUH OOBIKHOBEHHBIX IU(p(epeHIMaTbHbIX  YpaBHEHHUH IEpBOTO
HOpsi/IKa: OIpe/eleHne OOBIKHOBEHHOro auddepeHnnanbHoro ypaBHEHHs, (OpPMBI 3amlHch
OOBIKHOBEHHOTO JU(DPEPECHIINAIIBHOTO ypaBHEHUSI TIEPBOTO TMOPSAKA, IMOHATHS OOIIero u
YaCTHOTO PEUICHUH, OOIIETro M YaCTHOTO WHTETPAJIOB.

[TocranoBka 3anaun Ko m1s nuddepennuanbHoro ypaBHeHUS IEPBOTO MOPSAKA.

Teopema cyiiecTBOBaHUSI M €AMHCTBEHHOCTH pelleHus s AudepeHnanbHoro ypaBHeHUS
MEPBOTO MOPSIKA.

I'eomeTpuueckuii CMBICT OOIIETO UHTErpaia OOBIKHOBEHHOTO .Y. IEPBOTO MOPSAKA.
JuddepenunanbHple ypaBHEHUs IEPBOrO MOPsAKA C Pa3[eIeHHBIMH M Pa3elsiolUMUCs
MePEeMEHHBIMH.

Jlunetinpie nuddepeHanbHble  ypaBHEHHUS TEPBOTO  IMOPSAKA. Meron BapHaluu
IIPOU3BOJILHOM IIOCTOSTHHOM.

Huddepenunansupie ypaBHeHUs N-To nopsaka. OCHOBHbIE MOHATHS: (OPMBI 3aITUCH, TTOHSATHUS
0O0IIero ¥ YaCTHOTO PeIIeHUH.

[ToctanoBka 3amaun Komm u kpaeBoil 3amauu uUisi OOBIKHOBEHHOTO Au(depeHIInaIbHOTO
ypaBHEHUS N-TO MOPSIKA.

WnterpupoBanue auddepeHInaabHbIX ypaBHEHUH N-TO TMOpSAKAa METOJOM TMOHMKEHUS
MOPSIIKA.

Jlunelinbie omgHOpoaHble muddepeHImanbHbie ypaBHEHUS N-To mopsaka. OOmue CcBOiCTBa
pPELICHUI: TOHATHS JIMHEMHO 3aBUCUMBIX M JIMHEWHO HE3aBUCUMBIX PELICHUMN, ONPEIEIIUTEIS
Bponckoro, nmonsitue GyHIaMEHTATBHON CHCTEMBI PEIICHUH,

Teopema o crTpykType oOmero pemieHus OOBIKHOBEHHOTO JIMHEWHOTO OJHOPOJHOTO
nuddepeHIMaIbHOTO YpaBHEHUS N-TO TOPSIIKA.

Jluneitaple omgHOpOAHBIE aU(QEpeHIIMATbHBIE YpaBHEHHs] N-TO TOPSAKAa C TOCTOSHHBIMU
kod(durmentamMmu.  XapaKTEPUCTUUYECKOE YypaBHEHHE, €ro CBs3b ¢ AuddepeHnnanTbHbIM
YpaBHEHHEM.

By gacTHBIX pemieHnii JUHEHHOTO OTHOPOAHOTO IU(dQEpEeHIIMAIBPHOTO ypaBHEHHUS N - TO
MOpsiKa C  TOCTOSHHBIMH  KOd(G(UIMEHTAaMH B  3aBHCHUMOCTH OT BHJA KOpHEH
XapaKTepUCTUUYECKOIO YPaBHEHUSI.

Jlunelinple HeomHOpPOAHBIE nupdepeHnanbHble  ypaBHEHUS. TeopemMa o CTPYKType oOIiero
pelieHus.
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15. Pemenne NTWHEHHBIX HEOTHOPOMHBIX IU(M(EpPEHINATBHBIX  YPAaBHEHUN C TOCTOSHHBIMU

koa(urmentamu. Meton moadopa 4acTHOTO PEIICHUS JJIS MPABhIX YacTel BHUIa
f(x)=P,(x)e”, f(x)=M cosBx+ Nsin g,
f (x) = P(x)e™ cos Sx+Q(x)e™ sin Sx.

16. Pemiennie NMHEHHBIX HEOTHOPOAHBIX IU(GEpPEHIMATBHBIX YpPaBHEHWH METOJIOM BapHalluU
MIPOU3BOJBHBIX TTOCTOSTHHBIX.

17. TlocTtaHoBKa ¥ pelieHre 3a/1a4yu Ha COOCTBEHHBIC 3HAUYCHHS.

18. Cucremsl nuddepenmanbupix  ypaBHeHuH. llonsTe HOpManbHOR cuctemsl. IloHsATHs

00IIero W YacCTHOTO PEIICHWH cHUCTeMbl. Teopema o mnpuBeAcHUU AU EpEeHIINATEHOTO
ypaBHEHUs N-T0 NOpsAJKa K HOPMAIBHON cucTteMe. MeTol HCKIIIOUEeHN ] HEU3BECTHBIX.

TEOPHS BEPOSITHOCTEH

=

Bupl cimygaitHbIX COOBITHIA.

2. Krnaccuueckoe W CTaTHCTHUYECKOE  OMPEACNICHUS  BEPOSTHOCTU  TOSBICHHUS  COOBITHSL.
OcHoBHbIE (HOPMYITBI KOMOMHATOPUKH.

3. TlpuHOUT CTAaTHCTUYECKOW  yCTOMYMBOCTH  OTHOCHUTENBHBIX 4acTOT. CBS3b U pa3muyiue

MEXy KITACCHYECKUM U CTATUCTUUYECKUM OIpPEIEICHUSIMA BEPOSITHOCTH.

4. Teomerpuueckoe onpeneieHne BeposTHOCTU. 3ana4ya brogdona.

5. Anrebpa coObitmii. IloHATHS CyMMBI W TIPOW3BEACHHUS COOBITHH, WX  T'€OMETpUYECKas
uHTepnpeTanus. OCHOBHbIE 3aKOHBI aNreOpbl COOBITHIA.

6. Teopema ciokeHHs BEPOSITHOCTEH JIsl HECOBMECTHBIX COOBITUH. CIIEeICTBUSA U3 HEeE.

7. Teopema CII0XEHUS BEPOSITHOCTEH JJIs1 COBMECTHBIX COOBITHIA.

8. TeopemMa yMHOXXEHHMsI BEPOSITHOCTEH Il 3aBUCUMBIX M HE3aBUCUMBIX  coObITui. [loHsTHE
YCIIOBHOU BEPOSITHOCTH.

9. Teopema 0 BEpOSTHOCTH TOSBICHUS XOTSI OBl OJTHOTO COOBITHS.

10. ®opmyna nogHON BEPOSITHOCTH.

11. ®opmyna bepnysmm.

12. JlokanbHas U MHTETpaibHas TeopeMbl Jlaruiaca.

13. Onpenenenve W TUMBI CIyY4alHBIX BeMWYMH. [IOHSATHE 3aKOHA pacHpeiesICHHs CIy4aitHOU
BEIUYUHBL. Psn pacnipeneneHus.

14. nTerpansHas GyHKIHS pacnpeaesieHust BepossTHOCTeH. OnpeneneHue, BepOSTHOCTHBIM CMBICIT
Y CBOWCTBA.
[InmoTHOCTB BeposTHOCTEH. OnpeneneHue, BEpOSATHOCTHBIM CMBICI MU CBOMCTBA.

15. CBsi3p MeXAy HMHTErpalibHOM (yHKIMEH pacrlpeieseHus BEPOSTHOCTEH M IMIJIOTHOCTHIO
BEPOSATHOCTEM.

16. OnpeneneHuie, BEPOSTHOCTHBIM CMBICI M CBOMCTBa MaTeMaTHYECKOTO  OXUAAHUSA IS
JUCKPETHBIX M HETPEPBIBHBIX CIIyYalHbIX BEJIMYUH.

17. Onpenenenuve, BEpOSITHOCTHBI CMBICI U CBOWCTBA JIUCIIEPCHUH.

18. bBuHOMMaNbHBIN 3aKOH pacrpeeIeHHUs.

19.Cpennee wu HauWBEpOSTHEUINIEE YHWCIA TIOSBICHUM COOBITUS TNpU OMHOMHAIBHOM
pacnpeneseHun.

20. 3axon pacnpenenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacIpeesieHUs] BEpOITHOCTEHA.

22. moKa3aTeNIbHBINA 3aKOH PaCTIPEICTICHHS BEPOSITHOCTEH.

23. HopManibHBIi 3aKOH pacripelie/ieHus] BeposaTHOCTeH. BeposTHOCTh monaganus HOPMAaJbHO
pacnpenesieHHON CiiydyailHOM BETMYMHBI HA TTPOU3BOJIbHBIN KOHEUHBIH HHTEpPBAJL.

24. BepoATHOCTh TONAJaHUsI HOPMAJIBHO pacIpeesIeHHON CIy4YaiiHOM BEIMYMHBI Ha WHTEpBal,
CHMMETPUYHBIN OTHOCUTENBHO cpeaHero 3Hauenus. [IpaBuiio tpex curm. Teopema JIssmyHOBa.

25. [IpenenbHbIe TEOPEMbI TEOPUH BEPOATHOCTEH.
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MATEMATHYECKAS CTATUCTHUKA

[IpeameT 1 OCHOBHBIE 3a/1a4l MAaTEMAaTUYECKON CTAaTUCTUKH.

[TonsaTue o BBIOOpOUHOM MeTofe. ['eHepanbHas U BBIOOPOYHAs COBOKYITHOCTH.

OcHOBHbIE TIOHSTHUS ~MaTeMaTHYECKOW CTATUCTHKM  (BapUalMOHHBIA  psii, dYacToTa,

OTHOCHTEJIbHAS YaCTOTa, CTATUCTHYECKOE paclpe/iesieHie BEIOOPKH).

OMnupuueckast pyHKINS pacrpeeneHus: BBIOOPKH U ee CBOMCTRA.

[Tonuron 4acToT ¥ MOJUTOH OTHOCUTEIBHBIX YacTOT.

I'ucrorpamma 4acToT ¥ OTHOCHUTEIBHBIX YaCTOT.

Toueunsle OIIeHKH MapaMeTpoB pacnpeaenaeHus. TpeOoBaHHs K OLICHKAM.

Bri6opounas cpentsisi. CBOHCTBO yCTOWYMBOCTH BEIOOPOYHBIX CPETHUX.

Bri6opouHas u ucripaBiIeHHAS TUCTIEPCHUU.

10 WNHTtepBanbHble OLEHKU. /[OBEpUTENbHBIM MHTEPBAI U JOBEPUTENIbHAS BEPOATHOCTh. [loHATHE
TOYHOCTH OLIEHKHU.

11.TloctpoeHue AOBEPUTETHLHOIO WHTEpBaja JJIs OIEHKH TeHEPATbHOM CpeHEd NPH H3BECTHOM
CpeIHEM KBaJPATUYECKOM OTKJIOHEHHUH.

12.TloctpoeHue MOBEpPUTEIHHOTO WHTEpBajda ISl OICHKA TEHEPAIbHOW CpeaHeld mnpu He-
U3BECTHOM CpeIHEM KBaJapaTHuecKoM oTkioHeHuu. Ciydail manoil BeiOopku. Pacnpenenenue
CTthpr0IEHTA.

13. YopoiieHHbIE METOIBI pacdyera CTATUCTUYCCKUX XapAaKTePUCTUK BBIOOPKU. Y CIIOBHBIE
BapHUaHThl. MeTo1 MPOU3BECHUI.

14. Kpurepuu cornacusi. Y poBeHb 3HAUUMOCTH.
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15. Kpurepuii ¥ 2 [Tupcona.

16. KoppensunoHHas U perpecCuoOHHasi 3aBUCUMOCTH.

17. YpaBHeHue BEIOOPOUHON perpeccuu.

18. BribopounsbIit KO3 OHUIMEHT perpeccum.

19. Beibopounsiii K03(pPULIHEHT KOPPEALIUH.

20. CBs13b MEX Ty BEIOOPOUYHBIMU KOA(DPHUITUEHTAMU PETPECCUN KOPPEIISALIHH.

KoMmiexkT 3ajaHuii 1Jis1 BLINOJHEHUS
pacuetHo-rpadpuyeckux pador (PI'P)
(nast oueHku KomnereHuun OK-3)

10 JIUCIOUITJIIMHE Bricmiast MaTeMaTuka
(HaMMEHOBAHUE JTHUCIMILTHHBI)

JIuHeiiHasl ¥ BEKTOPHAasA ajredpa.
AHauTHYeCKAsl TeOMeTpus
PI'P Ne 1, vactn 1

-11 0 2 0 2
3amanue Nel. Jlanbl matpuniet A=| 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

Beimonuuts geiicteus: A2 +8B' .

Bajanue Ne2. TTpoomkuts nanHoe Marpuutoe pasencteo (2A+3B)? —4A* —6AB =...

Y POBEPUTH €T0 JUIsl MaTpull 4 U B U3 IepBOro  3aJaHusl.

3aganue Ne3. BelunciauTh onpeenuTenb ABYMs CIIOCO0aMU: Pa3sIoKEHUEM IO MEPBOM CTPOKE U
pa3oKEHUEM I10 TIEPBOMY CTOJIOIY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1
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3apanue Ne4. [y JaHHOM MaTpUIIBI HATH 00paTHYIO MaTpuily. Clenars IpoBepKY.

1 0 2
1 1 0].
-1 2 3

3amganue Ne5. Pemnts MmatpuuHoe ypaBaenne AXB =C (wmaiiti X). Cuenath mpoBepKy.

SC A

3aganue No6. HaiiTu panr MaTpuIbI.

1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15|
3 -8 2 6 20

PI'P Ne 1, vacth 2
3aganue Nel. Pemnts cuctemy MerosioM Kpamepa. Caenars mpoBepky.
X, +4X, =X, = -2
2X, +2X, +3X, =7
3%, +6X, —2X, =1
3apanue No2. Peruth cucremy u3 Nel meroom 0OpaTHOM MaTpHUIIBL.
3aganue No3. Pemuts cuctemy u3 Nel metomom ["aycca.
3ananue Ne4. Pemuth HEOAHOPOAHYIO cucTeMy MeToaoM ["aycca. Haiitu olriee perienue u gact-
HOE pEIICHHUE.
X + X, +2X;+3X, =5
3X, +2X, — 4%, — 2%, =1
ox +4x, + 4x, =11
3apanue NeS. Permmth oHOpOAHYIO cucTeMy MetoaoM ["aycca. Haiitu oOmiee pemenne u @CP.
2%, +6X, —9%, —-9%x, =0
4%, -5+ X%, =0
3% +3X, = 7X; —4%,=0"
X, —3X, + 2%, +5X, =0
PI'P Nel, yacts 3
3amanne Nel. TTokasatk, 4To BeKTOp5I M, N, P 06pa3yioT 6asuc B MPOCTPAHCTBE U PA3TOKUTH

BekTop @ mo atomy Gasucy: m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a = (5, —4,13).
3amanue No2. Jlanbl BekTopel M W N . BBIICHUTH — KOJUTMHEAPHBI JIX BEKTOPHI A U b.

m=(28,-8,8),N=(-21,6,-6), a=2m+n,b=2n-m.

N
3amanne No3. Haiitn | &, ecn |M|=6+4/2, |01 =2, (M, M) =135", a=6m-m.
3amanue Ned. Jlan A ABC. Haittu £ B, ecmn A(1;-1;2),B(3;3;2),C(7:1;2).

3aganue No5. TIpu kakux 'x' BeKTOpbl @ U D mepnenaukysspabi?
a=(x;1;-4),b =(x-3;12; x).

3ajganue Ne6. Haiitu mtomap napajienorpaMma, oCTPOEHHOTo Ha BeKTopax a u b .

A V4
a=2m-5n1,b=m+n,|m|=12|n|=3 (M, M=

3ananue Ne7. Haittu mnomanps tpeyroasauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
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3amanue Ne§. Jlansl BexkTopsl @, b, C . BBIACHUTE — KOMILIaHAPHEI JIM BEKTOPHI. ECIIM BEKTOPHI HE

KOMILIAQHAPHBI, TO HaliTH 00bEM TapasiIeNenunena, MOCTPOSHHOrO Ha BEKTopax a, b, C u ompe-
JETUTh — KaKylo TPOHKY OHH 00pa3yIoT.

a(l;-1;5),b(2;4;-2),c(3;0:1).

PI'P Ne6
3amanne Nel.  Jlmsg nuHeiHOro omepatopa A 3amaHbl 00pa3bl 0a3WCHBIX AJIEMEHTOB
Ag,, Ag,, Ae,. 3amucars marpuiy onepatopa A B 6asuce €, €,, €, u Haiitu 06pa3

3JIEMEHTa X.
Ae, =7e,+3¢,-2¢,, Ae,=¢,—-¢e,+4e, Ae,=2¢,+28e,+3¢,,
X =28€,—-4¢€, +¢€,.

3amanue No2. Haiitu cOOCTBEHHBIC 3HAYCHHS M COOCTBEHHBIE BEKTOPBI JTMHEHHOTO orepaTopa, 3a-

7 2

HNHuTerpainsl

. -4 1
JTAHHOTO B HEKOTOPOM 0asuce Marpuiein A= .

Heonpenenennslii mHTErpas
HaiiTu uHTErpasbl.

\/thx+3 sin 2x dx 5x+1 COS(Z 5\/7)
L o x cos? X 'J.de 3 J‘2x\/m 4'J.\/x2+2x+ * S

cos(In3x+4)

dx 6. I(l—3x)<:055xdx

7. [arctg2/xdx 8. [e™ cos5xdx 9. jx In(x+3)dx 10. | dx 11 [(2-x)In¥/xdx

12. I(x2+3x—1)35xdx 13. J.Bxsinzgdx 14. .|'(8x—3)cos§dx 15. j(ﬁ—Sx)sin xdx

16. IX -1) 3|n? (x—-1)dx 17. J~arct92x+xd 18 J- (sinx+cosx) Ty I —x* —4x +13x
1+4x cosx smx (x—2)
3 2 3 2
sz o +7X;4dx J. X2+2X 2+2X+1 dx 22. _[sin42xc0532xdx 23. _[sinzxcosz3xdx 24,
(x+1)(x-2) (X +1)(x +x+2)

dx dx
e s

OnpenesieHHbIH HHTErPaJI

1. Haiiti nnomans Gurypsl, orpaHuueHHON TpapukamMu GyHKIHH.

2. Haittu miomaas GUrypbl, orpaHU4eHHOMN JIMHUSAMU, 33JAHHBIMU YPABHEHUSIMU B MOJISIPHBIX KO-
OpIUHATaX.

3. Haiitu 06bem Tena, oOpazoBaHHOTO BpameHueM Guryp. [[is HedeTHBIX BapHaHTOB — OTHOCH-
TenbHO ocu 0X, I YEeTHBIX BAPUAHTOB — OTHOCUTENBHO ocu 0Y.

4. BblYMCIUTH AJTUHBI IyT KPUBBIX:

a) 3a/IaHHBIX YPAaBHEHUSMHU B TIPSIMOYTOJILHOM CHCTEME KOOPIMHAT;

0) 3aJaHHBIX YPaBHEHHUSIMH B MOJSIPHBIX KOOPAMHATAX — JJI YETHBIX BAPUAHTOB,

YpaBHEHUSMH B MapaMeTpUIecKoi (hopMe — JJIsl HEUYETHBIX BapUAHTOB.

Brraucnuts muonaan moBepxXHOCTH, 00pa30BaHHOM MpH BpalieHuH BOKPYT ocu 0X KpHUBOH.

6. BeraucnnTh HECOOCTBEHHBIE HHTETPAIBI UJIM YCTAHOBUTH UX PACXOIUMOCTb.

o

VYciaoBus 3agau
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1) y=x12, y=1/(1+x%) 2) r=sin‘ep 3) x*=2y, y=|X
4a) y=e*, 0<x<In5 40) r=3(1-singp) —-7/2<p<-xl6

) dX 1 )
5 y=1/x, 3<x<4 6) [——, [xIn“xdx

1 (2x—1)\/?—1 0

7) OaHOpOAHBIH cTepKeHb JumnHOM 2| mMeeT maccy M, marepuanbHast TOUKa MacChl M pacrosio-
YKEHa Ha CEPEIMHHOM TMEPHEHIUKYISIPE K CTEP>KHIO Ha paccTosiHuu B ot ero cepenunsl. C kakoi
CHJIOHN CTEp>KEeHb MPUTITUBAET TOUKY?

KparHble, KpUBOJIMHEHbIe HHTETPAJIbI

2 2y
1. 3MeHUTH NOPSAIOK HHTErpUpOBaHys B ABoitHOM uHTerpane [dy [ f (X, y)dx.
0 y-2

2. Berumcauts 00beM Tena, OrpaHHueHHOTO TTOBEPXHOCTAMU  X° + Y2 =4X, z=X, Z=23X

3. Hammcats u npoBepuTs hopmyny I'puna mis nons F u koHTypa Tpeyronsauka ABC :
4. KoopmuHaTs! cunbl (Xy; —2%°), xoopaunatsl Touek A(L1), B(2;3), C(0;2).

OObikHOBeHHbBIE TU( PepeHINATbHBIC YPABHEHHUS

1. HapucoBaTh HHTErpanbHyI0 KpEBYIO ypaBHeHus )/ = X - ¥V, npoxonsauiyro

yepe3 Touky M(2;3/2).Pemuth ypaBHEHHE METOI0M U30KJIHH.
Pewnts ypaBHeHus:

2. \J4+y*dx—ydy = x’ydy,

2

3. ﬂ=y—+8—y+8,

dx x* x
4 dy 3x+2y+1
" dx x+1

5. xe’ dx+ (e’ +tgy)dy=0.

Pemmnts 3amaun Koy ai1st ypaBHEHUI:

6. Y53, Y -1,
dx x° X
7. 4y +x%y = (x> +8)e *y?, y(0)=1.
8. Pemmth ypaBHEHHeE: X2y +xy" = 1 .
Jx
9. Pemmts 3anauy Komm:  y” =18sin’ ycosy, y@) = % y'(1) =3.

Pewnts ypaBHeHus:
10. y”"l‘y”: X,
11. y""+5y"+7y"+3y =(16x+20)e*,
12. y"+25y =2c0s5x —sin5x + e,

13. y"-3y'+2y= .
yromeymey (3+e™)

14. Pemmts kpaeByro 3amaqy: Y +2y'+5y=-3sin2x, y(0)=1, y(%j =0.
15. Haiftu coOcTBeHHBIC 3HaUeHUsI A W COOCTBEHHBbIC (DYHKIIMU Y 3a1adyu:
y'+Ay=0, y(0)=0, y'(b)=y(b).

Pewnts ypaBHeHus:
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16. x’y"+2xy' -6y =xInx,
17. y"—xy'-4y=0.

18.

=

Pemnts cucreMsl ypaBHEHUN:

241 = = —_ l: —_ i
X°2"+5xz+4y =0, 19. z’ y—2, 20. yl 4y —3z+sinx,
y' =1z y'=z-y. 7' =2y—17—COSX.

Teopus BeposiTHOCTEH

VY cOopmuka umerorcs 10 neraneif, Mamo OTIMYAIOUIMXCS MO BHEUIHEMY BuAy. M3 HuX 6
JeTanen mepBoro copra, a 4 — sroporo. KakoBa BepOATHOCTh TOTO, UTO CPEJIM B3SATHIX Hayaady
5 neraneit 3 oKaxyTcsi IEPBOTrO copTa?

B ypHe 7 yepHbIX mapoB U S KeNThIX MIapoB. HallTh BEpOSTHOCTH TOTO, YTO CPEaU Haymady
M3BJICUEHHBIX 4-X IIApOB OKaXeTcs Oosee 2-X KENThIX.

BeposTHOCTh OTKa3a KaXJI0ro M3 HE3aBUCHMO PAOOTAIOMIMX IEMEHTOB IEKTPUUECKOW LIEMU
pasua P =0,05. Haiitu BepostHOCTE 6€30TKa3HOM pabOTHI SJIEKTPUYECKOM LIETIH.

1

|_|

Ha ABYX CTaHKax O6pa6aTI>IBaIOTC$I OAHOTHUIIHBIC ACTaJIH. BepOHTHOCTB HU3TO0TOBJICHUA CTaHI[apTHOﬁ
JETaJH IS TIepBoro cTanka pasHa 0,96, a myis Broporo ctanka - 0,92. Jletanmm CKIaApIBalOTCS B OJTHOM
MECTe, MPUYEM IMEpBbIM CTAaHOK M3roTaBiIMBaeT B 1,5 pa3a MeHblle AeTaneil, yuem Bropoil. Haiitu
BCPOATHOCTL TOI'0, YTO B3ATad HAyJaudy ACTaJlb OKAXKCTCA HeCTaH}.‘[apTHOfL
BeposTHOCTE TOT0, UTO HayAady B3sITas ACTallb U3 MApTUH CTaHAApTHA, paBHa 0,92. HaiiTu BEpOSATHOCTH
TOI'0, YTO CPE€AU B3ATHIX Haydady IECTU ﬂeTaneﬁ HE MCHEC IBYX OKaXYTCs HECTaHAAPTHBIMHU.
BepositHocTh 6e30Tka3HO# paboThl Kaxaoro u3z 700 He3aBUCMMO palbOTAIONMIUX AJIEMEHTOB
HEKoToporo ycrpoiicrsa pasHa 0,85. Haiitu BeposATHOCTH TOrO, UTO BBIMAYT U3 cTpost oT 80 1o
120 snemenToB; poBHO 100 311€MEHTOB.
YCTpOWCTBO COCTOMT U3 4-X 3JIEMEHTOB, palOOTaIOUIMX HE3aBUCUMO Jpyr OT Jpyra.
BeposiTHOCTE HaZie)KHOM PaOOTHI KaXKJ0T0 3JIEMEHTA B OHOM HcnbiTanuu paBHa 0,9. CocTaBUTh
3aKOH pacHpeieleHHs AUCKPETHOM CllydaliHOM BeNMUMHBl X - YHMCiIa OTKa3aBLIMX 3JIEMEHTOB B
OJIHOM OIIBITE.
HesaBucumeble cinyyaiinbie BenuuuHbl X U Y 3a7aHbl psaMu paclpeeieHusl.

-2 1,5 2 3 -15 | 0 2

X Y

010302 .. 03 |02
P P

Haiitu cpeHee KBaapaTHUeCKOe OTKIOHEHUE BennuuHbl Z = 2 X 2 _3Y.

Y CTpONCTBO COCTOUT U3 4-X HE3aBUCHMO PaOOTAIOUIMX OJHOTUITHBIX JIEMEHTOB. BeposTHOCTH
HaJIeKHOW paboThI Kaxkaoro aeMeHTa pabHa 0,995. HaliTu BeposSITHOCTD TOTO, YTO pabOTarOT
HE MEHEee TPeX 3JIEMEHTOB.

10. Cnyuaiinas BenmuunHa X 3ajaHa TUIOTHOCTBIO BEPOSTHOCTEH:

0 npu X <0,
f(x)=<a(x*+2x) npu 0<x<1,
0 npu x>1.

Haiitu xos¢d¢unment " 4", uHTerpanpHyo (YHKLIHIO pacHpeaeiIeHHs
F(x), M(X), D(X) u BepositHoCTh momaganus X B uatepsai (0,2; 0,8).
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11. Ha cranke uzroraBinuBaetcs aetainb. Ee mmnHa X - cnydaiiHas BeIM4MHA, paclpeesieHHas 1o

HOpMaJbHOMY 3aKOHY ¢ mapamerpamu: =20 cm, 0 =1,1 cm. HailTu BepoATHOCTH TOrO, 4TO
JUTMHA JeTanu 3akiodeHa mexay 19 cMm u 21,1 cm. Kakoe oTkiIoHEeHUE JIMHBI JeTalu OT &
MOXKHO TapaHTHpoBaTh C BeposTHocThi0 0,9; 0,997 B kakux mnpenenax OyayT JexaTh
MPAKTUYECKHU BCE pa3MephI AeTayiei?

MarteMaTHuyecKasi CTATHCTHKA

Jiis Kakaoro BapuaHTa TpedyeTcs:

1. TlpencraBuTh ONBITHBIC TaHHBIC B CIPYNIMPOBAHHOM BHIC, pa30MB Ha K paBHOOTCTOSIIMX
YaCTUYHBIX HHTEPBAJIOB.

2. Haiitu smMniupudeckyro GyHKIMIO pacipeiesieHUs U TOCTPOUTH ee Tpaduk.

3. TlocTpouTh MONUTOH U THCTOTPAMMY OTHOCHUTENBHBIX YaCTOT.

4. BblYHCIATH METOJOM IMPOW3BEICHHUN YHCIOBBIC XapaKTEPUCTUKH BBIOOPKU: BBIOOPOUYHYIO
CPEIHIOI0, BBIOOPOYHYIO U  HCIPaBICHHYIO TMCTIEPCHUH, BBIOOPOUHOE cpenHee
KBaJ[paTHIECKOE OTKJIOHEHUE, KO UIIMESHTHI aCHMMETPUHN U IKCIECCa.

5. HaiiTu ToueuHBIE OLEHKM IapaMeTPOB HOPMAIBHOTO 3aKOHA PAaCHpeAeseHUs U IUIOTHOCTh
BepositHocTer f(X).

6. IIpoBeputs, coriacyercs jJu HpUHUMaeMash THIIOTe3a O HOPMAJbHOM  paclpeieieHUn
TCHEPAJTbHOH  COBOKYITHOCTH C SMIHPUYECKUM pPACHpEeSICHHEM BBIOOPKH, WCIIONB3Ys
kputepun [Tupcona u Konmoroposa (ripu yposasix 3naunmoctu 0,05; 0,01).

7. HaiitTu wWHTepBaJbHBIC OIEHKH IMapaMeTPOB HOPMAaJIbHOTO 3aKOHA pacCIpeAeiCHHs, MPUHSB

JOBEPUTENIBHYIO BeposATHOCTE ¥ = 0,95 1 0,99.

3aganue
Pe3ynbTarhl peructpanuu cpeaHei dKCILTyaTalliOHHONW CKOPOCTH JIBHXKEHUS aBTOOYCOB Ha

MEXIYTOPOJHBIX MapUIPyTax NPeICTaBICHbI B BIJI€ BAPUAIIIOHHOTO psJia B TA0IHIIE

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 331 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 351 37,5 38,4 40,1 42,3 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepuu oueHku:
- OII€HKA «3a4YTCHO» BBICTABIACTCA CTYACHTY, €CJIM OH PETYIAPHO B TCUCHUC CEMECTPA MPEACTAB-
JIJ1 pCIICHUSA 3aia4d, BBIMIOJIHUWII ITOJIHOCTBIO BCC 3aJIaHUA U UX 3alllUTUII, OTBCTUB HAa BOIIPOCHI IIpC-
oJiaBaTeis;
- OLIEHKA «HE 3a4TEHO» BBICTABIIIECTCS CTYAEHTY, €CIU OH HEPETYIIPHO B TEYECHHUE CEMECTPA IIPE-
CTaBJIsJI PCIOCHUS 3a4a4, BBIITOJIHUII 3aJaHHA HE MMOJIHOCTBIO HIIN BOO6H_IC HE NIpCACTaBJIAI pa6OTI)I

Ha IMPOBCPKY, JOITYCKACT CYHMICCTBCHHLIC HCTOYHOCTU B OTBCTAX HA BOIIPOCHI MPLCIIOAaBaTCIIA.
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